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A Large Salivary Calculus from Khartoum, Sudan. 

By J. B. Christopherson. 

In an experience of fourteen years’ medical work in the Sudan, 
I have come across three cases altogether, of salivary calculus impacted 
in Wharton’s duct. On October 1, 1916, I came across the third 
calculus, which weighed 24 grm. (f oz.), and was 4'3 cm. long, 3 cm. 
broad, and 8 cm. r in circumference, and is that described in the present 
note. 

A Greek, named P. K., carpenter, aged 42, came to me with a very 
evident enlargement of the submaxillary gland on the left side, which 
was hard and fixed, and not acutely painful. On looking inside the 
mouth there seemed to be a hardness running on the left side in an 
outward direction from the middle of the floor of mouth, approaching 
the jaw somewhere about the level of the last left molar. The ridge 
on the top was papillated, and it still appeared like a new growth 
commencing in the floor of the mouth without ulceration; but, noticing 
a good deal of salivation, and that the mucus was mixed with foul 
smelling pus, I found it coming from the neighbourhood of the opening 
of Wharton’s duct, which was patulous, on the side of the fraenum : the 
correct diagnosis then occurred to me, more especially as the man said 
he had had the swelling a long time (eighteen years). I put in a probe 
along Wharton’s duct, and after pushing it for 1J in. I struck the 
calculus. This I removed next day through the mouth, though the 
operation was not so easy as might appear. In the first place, as it was 
by no means easy to ascertain its shape, and as it was a very large 
ja—21 
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stone (24 grin.) (see fig. 1), the incision had to be enlarged several times. 
The surface of the stone being rough, it was firmly embedded and fixed 
into the tissues around, and even when grasped it was by no means 
easy to deliver. Further the jaw could not be opened to its fullest 
extent, so there was a limited space to work in. However, it was seized 
at last by a pair of delicate, curved, long tooth-stump forceps, and pulled 
out. The large cavity remaining was swabbed out and temporarily 
filled in with gauze. Although saturated with septic, smelling, salivary 
secretion, I did nothing to the submaxillary gland ; in a short time it 
assumed its normal size. 

One of the marked features of the case, after the removal of the 
calculus, was the rapidity with which the man regained flesh, colour, 
and discarded his careworn expression. He had evidently for some 
years been suffering from a chronic septic intoxication from this highly 
septic submaxillary gland and duct. 



Fig. 1. 

A photograph of the salivary calculus removed ; natural size. The shallow groove 
marks the position of the ramus of the lower jaw. 


The stone was of olive green colour (perhaps it had harboured the 
Bacillus pyocijaneus ), and was mamillated on the surface. Its long 
axis was in the direction of Wharton’s duct, and the small end nearest 
the orifice of the duct. It was, however, impacted 1A in. at least from 
the opening. There is a well marked groove in the stone, and this 
groove looked towards the ramus of the jaw ; in fact the stone was 
grooved by the latter, so that it will be seen how 7 much w r as above the 
level of the jaw, and how much below. 

There was no means of saying that the man had a calculus, other 
than passing the probe down the duct and striking the stone, as it had 
in the course of so many (eighteen) years become surrounded by a thick 
envelope of connective tissue. 
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The history of the man is interesting. A native of Cyprus, aged 42, 
grey, dark, thin, sallow, septic looking, he was certain he had had the 
stone for eighteen years. He had consulted doctors in Cyprus about 
it eighteen years ago; altogether, four English and seven Greek doctors 
during his eleven years at Cyprus; and he had also been to the hospital 
at Nicosia for this swelling. During the last seven years spent in the 



Fig. 2. 

A photograph of the patient, showing the swelling in the side of the neck 
produced by the presence of the salivary calculus. 


Sudan he had also consulted doctors, who had uniformly diagnosed it as 
a “gland in neck,” and advised removal. He commenced consulting 
doctors five days after he had noticed the trouble, and had consulted 
them ever since. He says that the swelling had not increased in size 
lately; it had probably reached a maximum ; and besides the swelling, 
he had complained of a profuse discharge of offensive and semi-purulent 
saliva in his mouth. His breathing was not affected, and swallowing 
was only interfered with when the mass became inflamed and big. 
Then it felt something like an egg being swallowed whole. 
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Examples of Ranula, Salivary Cysts, Salivary Calculi, in the Sudan. 

The previous case occurred in a Greek; but, as one might expect 
in a dry tropical climate like the Sudan, where the excretory and the 
secretory glands work under a double disadvantage, the maximum 
amount of activity is required, and the minimum amount of fluid is 
obtained from the blood, since so much of the blood-fluid is dealt with 
by the sweat glands, causing concentration in the other secretions of 
the body. Calculi are hence common amongst the Natives, especially 
urinary calculi and salivary calculi; ranulae and salivary cysts are also 
common. 

In August, 1913, at Omdurman, I came across a patient who was a 
Sudanese Arab woman, aged 35, of the Dongolowi tribe. She had 
several ill-defined swellings in the left parotid region, and a large one 
in the left submaxillary region. There was also a cystic swelling the 
size of a large filbert in the substance of the tongue, on its left side. 
They were all said to have existed from infancy, and when I operated 
on them they seemed to be cystic spaces in the connective tissue, in 
fact cystic hygroma. The condition was, however, a rare form of cyst 
in connexion with the salivary gland. 

Salivary calculi are, in the Sudan, oftener found in the parotid than 
in the submaxillary duct. Parotid calculi are usually small, often 
multiple, of varying sizes, and often associated with a cyst-like dilation 
of Stenson’s duct. Those found in connexion with Wharton’s duct 
have been, in my experience, single, and larger than the parotid. 

Ranula due to the obstruction of the orifice of Wharton’s duct 
is a common affection, filling up the oral cavity and displacing the 
tongue, and forcing down the sublingual tissues of the neck, giving 
the appearance of “ double chin.” 

The appearance inside the mouth is very characteristic. The 
pink S-shaped curves of the lingual glands, run outwards and 
backwards from the middle front of the floor of the mouth, lying on 
the soft, blue bed of the cyst, which shrinks after the thick colour¬ 
less or brownish thick glutinous secretion has escaped (2 oz. or more 
sometimes), the thin bluish membrane afterwards regaining the 
characters of normal mucosa. 

In the case of ranula it is frequently found that periodically the 
orifice seems to become patent and the contents of the cyst discharged, 
and that the lower front teeth may be displaced by the pressure of 
the cyst. 
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(.December 5, 1916.) 

Note on an Amoeboid Body found in the Urine. 

By Dr. A. R. Friel, Captain S.A.A.M.C. 

The specimens, which consist of the centrifuged deposit of urines, 
contain cells which were described in the British Medical Journal of 
April 8, 1916, p. 526, and were provisionally named “Amoeba Urinse 
Granulata.” This body is present in the urine of great numbers of 
soldiers, in patients and in men apparently quite well. It is possible 
that it is of clinical as well as of scientific interest. The cell as present 
in the urine may be described as a spherical body, varying in size from 
that of an ordinary leucocyte, as seen in urine, to a body five times that 
in diameter, the average being 25 /a. It is, when viewed by daylight, of 
a greenish tinge, and much more retractile than a leucocyte. It can be 
readily picked out with a § in. objective. It must not be confounded 
with an epithelial cell. Frequently there is a distinctly laminated wall. 
In the cell there are often one or more small spheres which resemble 
clear vacuoles. The wall of the cell may rupture and the spheres may 
then escape. Often there is a clear semicircular protrusion resembling 
a pseudopodium, as if the rupturing were only partial. It was the 
appearing of this clear protrusion that made us call the body an amoeba. 
It has been pointed out that it is probably not an amoeba in the proper 
sense of the term. It resembles a vegetable cell, recalling the “ proto¬ 
coccus ” met with in stagnant water. The cell is coarsely granular, 
and this gives it, when viewed with the high power, a semi-opaque 
appearance. The granules are situated in or close to the surface. The 
cell stains diffusely with the basic aniline dyes. A similar cell has been 
seen in a kidney-section made from one patient in whom there were 
large numbers in the urine; and likewise in the contents of the 
stomach of another. 

The possibility is suggested that cells of a body such as “ proto¬ 
coccus ”' are taken into the alimentary canal, and that there they 
develop into zoospores which reach the blood-stream, and that these, 
arrested by the kidney, develop into the bodies found in the urine. 
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(December 5, 1916.) 

Pseudotuberculoma silicoticum of the Lip. 

By S. G. Shattock. 

Pseudotuberculoma silicoticum. 

SUMMARIUM. 

Hoc nomen idoneum esse videtnr ad designandam laesionem 
quamdam rarissimam quae laesionem tuberculosis propriam insigniter 
simulat, cujus origo tamen mechanica solum fuit. 

Tumor qui labio inferiori excisus est, in labio medio sub membranA 
mucosA jacebat. 

Construitur omnino ex endothelii cellularum nodulis, cellulis in- 
gentibus praeditis, ut in laesione tuberculosis propriA. In plurimis 
e cellulis ingentibus includuntur silicis particulae quae, quum sectio 
polarizatur, per totam scintillant. 

In glandulA lymphaticA submentali quae cum laesione labii excisa 
erat, scrutatio microscopica silicis particulas quoque demonstrat, quae 
laesione labii in glandulam translatae sunt. 

Eeactio tuberculosis propriA (von Pirquet) abfuit. 

Absunt quoque et bacilli tuberculosis et alia bacteria a sectionibus 
microscopicis secundum artem praeparatis. 

Particulas ex silice constare ex hoc probatum est, quod quum 
tumoris fragmentum in acido nitrico calefacto solvitur, omnes perstant. 

Aeger, homo omnino sanus et athleticus, ante multos annos prae- 
cipitatus erat in viam, facie suA laceratA et labio inferiore intus ab ore. 

Non dubitari potest quin silex tunc in labii vulnus introductus 
fuerit. 

In a previous communication 1 I have advocated the retention of the 
term “ pseudotuberculosis ” to denominate nodular lesions of a non- 
infective aetiology, which simulate those of tuberculosis. The multiple 
lesions of the lung occurring in different forms of pneumonoconiosis are 
the best known examples of such. In the testicle tuberculoid lesions, 

1 Proc. Roy. Soc. Med., 1914, vii (Sect. Path.), p. 147. 
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again, may result from hyaline thickening of the walls of groups of the 
seminiferous tubuli in the senescent organ, accompanied, it may be, with 
hyaline change in the intervening stroma. Here the result is possibly 
due to the toxic action of effete products resulting from the disintegration 
of the tubular epithelium. 

In the singular, and so far as I know unique, case recorded in the 
present communication, the lesion which clinically simulated a small 
neoplasm is histologically so remarkably like a tubercular lesion that it 
may be appropriately named a pseudotuberculoma. It was removed 
from the substance of the lower lip, by Mr. C. R. Nitch, of a patient 
in St. Thomas’s Home. The history is that the patient, a healthy, 
athletic man, had been thrown from a bicycle whilst running down hill, 
on a country road, at high speed, in 1905, when he received injuries to 



Fia. 1. 

The silicotic pseudotuberculoma described, as viewed in mesial section, showing 
its aotual size. On the lower side is the intact mucosa of the lip. 

Fseudotuberculoma labii silicotioum. Sectio sagittalis magnitudinem tumoris 
ipsam monstrans. Membranft mucosa intactiL tegitur tumor. 

the face including the inside of the lower lip; he distinctly remembers 
spitting out blood and sand after he picked himself up. He used a 
mouth-wash, and the healing of the injury to the lip took place in about 
a fortnight. For about a year before the operation, which was carried 
out on May 20, 1916, the patient had almost unconsciously acquired a 
habit of feeling over the inner side of the lower lip with his tongue, and 
early in 1916 he became aware of a lump in this position, which he 
associated in his mind with the receipt of the injury. On the inner 
aspect of the lip, just above the fnenum, and slightly to the left of the 
mid-line, there was a firm rounded tumour over which the skin was 
freely movable. As felt through the skin the impression was like that 
given by a preputial chancre. The clinical diagnosis was uncertain, 
and as an alternative to some form of neoplasm Mr. Nitch sagaciously 
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suspected that the lump might be an indurative lesion set up by the 
inclusion of some foreign material. It was excised from the buccal 
aspect, with the overlying mucous membrane and the two submental 
glands which were slightly enlarged. Healing was uneventful, and was 
not followed by recurrence. 

When divided after its removal, the formation was found to be 
circumscribed, with a somewhat sinuous outline; and it presented a 
granular aspect of unusual character. Its actual size in section is shown 
in the accompanying figure. It lay in the substance of the lip, close 
beneath the mucosa, which is uninvolved, and which, in the plane of 
section, presents no trace of injury, although the I membrane must, of 
course, have been somewhere perforated at the time of the accident. 



A microscopic section of the silicotic pseudotuberculoma described. It is 
constructed of an aggregate of typical giant-celled systems, and giant cells. In 
many of the giant cells there are included particles of silica, and there are 
smaller particles in some of the endothelial cells, and elsewhere. From an 
unstained section mounted in Farrant's medium. obj.) 

Pseudotuberculomatis labii sectio microscopica. Construitur tumor ex 
endothelii cellularum nodulis, cellulis ingentibus praeditis, ut in laesione tuber¬ 
culosis propri&. In omnibus cellulis ingentibus includuntur silicis particulae. 
Sectio in glycerino examinata paulum magnificatur. 
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Microscopical Anatomy. 

In its microscopic structure the formation is particularly uniform, 
and consists of a close congeries of large multinuclear giant cells, of giant- 
celled systems, and of aggregates of systems, such as construct the miliary 



Fig. 3. 

A group of multinucleated giant cells distributed in a circumscribed aggregate 
of proliferated connective tissue cells, the whole being surrounded with a narrow 
zone of fibrous tissue, as in a miliary tubercle. Many of the giant cells enclose 
particles of silica. 

Pseudotuberculoma silicoticum. Monstratur e cellularum nodulis unus per 
quern sparguntur cellulae ingentes quae silicis particulas incluserunt. 
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tubercles of a tubercular focus. The accompanying figures will exhibit 
at once the structure indicated. Some of the giant cells are of striking 
size, and are surrounded with a narrow zone of fibre like the more typical 



Fig. 4. 


A section after treatment with strong nitric acid, which, being unheated, 
did not dissolve the tissue; as seen under the polariscope. The particles of 
silica, which are quite unaffected by the acid, show up brilliantly on the black 
background of the tissue in which they lie. (J obj.) 

Pscudotuberculomatis silicotici sectio microscopica ut apparet quum polari- 
zafcur. Silicis particulae in tumoris ccllulis inclusae per sectionem totam 
scintillant. 


giant-celled systems, which are composed after the usual manner, of a 
central giant cell and a zone of connective or endothelial elements. 
Regularly distributed throughout the new formation there are large 
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Fig. 5. 

A selection of giant cells with included particles of silica of varying dimensions. 

Cellulae] quaedam ingcntes e sectione microscopicii selectae. In cellula quaquo 
includitur silicis particula. 
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numbers of transparent, angular, colourless particles. Many of the giant 
cells include one or more such, and other particles lie in the surrounding 
cells, or are unenclosed. When such sections are studied with the 
polariscope the several particles, down to the most minute, are found to 
polarize, and stand brilliantly out upon the black ground of the tissue 
in which they lie. • 

That the foreign material consists of silica is proved by the following 
observations: (1) That in microscopic sections freely treated, in the 
cold, with strong nitric acid, no solution of the particles takes place, the 
tissue itself remaining intact; (2) when sections are similarly treated 
with pure hydrochloric acid, the particles undergo no change, and there 
is no disengagement of carbonic acid; the section shrivels from the 
action of the acid, but after being washed in distilled water and mounted 
in Farrant’s medium, it displays all the original structure, the foreign 
material remaining absolutely unaltered, and (3), when portion of the 
formation was boiled in a test tube, in strong nitric acid, so as to 
completely dissolve the organic matter, I was able to recover the silica 
in the following manner: after diluting the acid with distilled water, 
and adding alcohol in order to facilitate the sedimentation, the fluid 
was decanted; the sediment was washed with ether, and on the latter 
being poured off, it presented itself, in appreciable amount, as a collection 
of fine glass-like particles: these, when washed in distilled water and 
examined in Farrant’s medium, were found to have retained the exact 
microscopic characters which they present whilst in the tissue. 

A study of sections under a high power (tV discloses silicious 
particles in nearly all the giant cells, the particles being, in some 
instances, so minute that they would otherwise escape detection. Their 
absence from some of these cells may be due to the section having 
missed the centre, or removed the portion enclosing the foreign material. 
In certain of these gigantic phagocytes, the particles are of remarkable 
size, and in the accompanying figure are shown some which have been 
selected for illustration. 


Pathogenesis. 

The production of this curious lesion must be ascribed to the forcible 
intrusion of silica (as sand) into the substance of the lip, from the injury 
recorded in the history. The formation is a non-infective granuloma, 
of a tuberculoid kind, and has the same non-infective a?tiology as the 
pseudotubercles or dust-knots in the lungs of miners. Although of 
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some standing, it is a fact not to be passed by that no necrosis or 
caseation has anywhere taken place in the tissue, a thing, of course, 
congruous with its non-tubercular nature : the nuclei of the giant cells, 
again, show little of the circular or semi-circular arrangement so 
common in the giant cells of a tubercular focus. Nevertheless, so 



Fig. 6. 

A polarized microscopic section of one of the submental [lymphatic glands 
from the same case, showing a group of minute particles of silica upon the dark 
background of the tissue, which have reached the gland from the lesion of 
the lip. (i obj.) 

Glandulae lymphaticae submentalis sectio microscopica 1 ut apparet quum 
polarizatur. In glandulae tela scintillant particulae quae ab lacsione labii per 
canales lymphaticas in glandulam translatae sunt. 


remarkably is the whole like a local tubercular disease that the latter 
has to be rigidly excluded; for the lesion might, conceivably, be of a 
mixed kind, the result of a local introduction of tubercle bacilli together 
with the foreign inorganic material. 

Mr. Nitch was good enough, at my suggestion, to have von Pirquet’s 
test carried out after the nature of the lesion had been discovered. 
This was done three weeks from the date of operation; the result 
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was quite negative. With the same object, I stained 'many of the 
sections by the Ziehl-Neelsen, Gram, and other methods (carbol 
thionine) without discovering a single micro-organism of any kind 
whatever. 

In addition to the swelling in the lip, there were excised the two 
submental lymphatic glands, which were slightly enlarged. The minute 
examination of one of these fully confirms the view advanced in regard 
to the pathogenesis of the labial lesion. For in the polarized microscopic 
sections, the presence of a few small groups of silica particles is made 
obvious. The particles are of minute size as compared with most 
of those in the lip, and they appear to have been carried passively by 
the lymph current to the gland, later on in the history of the case, for 
there are none of the giant cells or giant-celled systems in the gland 
like those in the primary lesion. 

As I have elsewhere remarked, foreign particles ingested by cells 
may, conceivably, be discharged into the connective tissue at the spot 
in which they were once intussuscepted; and they might thus find their 
way into lymph channels, along which they might be carried to the 
neighbouring lymphatic glands. 

l 

Glass Poisoning. 

The only other form of traumatic lesion which suggests itself for 
consideration in the present connexion is that which might result from 
the administration of powdered glass: a common practice in India for 
homicidal and suicidal purposes. I may here cite some remarks made 
in connexion with the traumatic causation of appendicitis in the 
preceding volume, 1 as bearing upon this matter:— 

“ Certain results following the ingestion of powdered glass are known 
from this material having been used for criminal purposes. Unless, 
however, it is coarsely pounded, nothing harmful ensues under such 
circumstances; the one case cited in Taylor’s 1 Medical Jurisprudence ’ 2 
being that of an infant who was killed by the administration of a quantity 
of roughly powdered glass, a considerable amount of which was found 
after death in the stomach, which was coated with a layer of tenacious 
mucus streaked with blood. 

1 S. G. Shattock, Proc. Roy. Soc. Med., 1916, ix (Sect. Path.), p. 26. 

* Fifth edition, by Dr. F. J. Smith, 1905, ii, p. 847. 
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“ Dr. A. Mavrogordato tells me that he has recently given finely- 
powdered glass, &c., in food to guinea-pigs without producing any result; 
the administration extended over a period of one month. Three animals 
were used: one was given coal-dust, one flue-dust (the dust from the 
chimneys connected with engines driving mining plant), and another 
powdered flint; in the case of the last, powdered glass was several times 
substituted : no lesions were discovered in the alimentary canal, or in 
the mesenteric glands. These results confirm the findings of Le Sauvage 1 
who himself swallowed a considerable number of glass particles without 
experiencing any inconvenience; ‘2J dr. were given to a cat without 
subsequent injury; and 6 oz. and 7 oz. in eight days to a dog, with 
similar negative results. In India the administration of powdered glass 
for criminal purposes, homicidal and suicidal, is of well-known 
occurrence. If it is attended with a fatal result, this must be rare, for 
a reference to the well-known work s by Dr. Norman Chevers will show 
that none such is detailed; and in several instances in which glass has 
been crushed with the teeth and eaten by would-be suicides, mounte¬ 
banks, and drunkards, either no symptoms have followed, or only 
temporary inconvenience. In the more recent publication of Dr. I. B. 
Lyon, 3 one fatal case, in which the cause of death was authenticated, is 
detailed, viz., that of a man who was attacked with symptoms of irritant 
poisoning and died in forty-eight hours; the gastric mucosa was 
reddened, and a quantity of powdered glass was found in the contents 
of the stomach ; no irritant substance other than powdered glass could 
be found in the viscera.” 

It will appear from thq foregoing how scanty are the pathological 
data in regard to this subject; and such few observations as have been 
made, are confined to the acute and readily investigated cases. That 
chronic forms of glass poisoning occur, is a widespread belief in India; 
cases, i.e., where the irritant induces a chronic intestinal disease which 
may terminate fatally. The pseudotubercular lesion described in the lip, 
and those found in the lungs of miners, however, can hardly be antici¬ 
pated in the intestine, where abrasions could not but become infected, 
and where particles of glass if superficially introduced would be after¬ 
wards extruded by suppuration. It may be doubted, indeed, whether 
there is any form of intestinal silicosis comparable with that of the 
lung. 

1 “ Inaugural Dissertation,” Par., 1820. 

7 “ Medical Jurisprudence of India,” 3rd ed., 1870, p. 287. 

* “ Medical Jurisprudence for India,” 1889, p. 229. 
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Through the kindness of Sir Arbuthnot Lane, I have recently had 
the opportunity of examining a portion of the ileum excised by him, in 
a case where the general evidence makes it probable that the disease 
was due to glass poisoning, and which I may recount as a conclusion to 
the present communication. The piece of ileum, 20 cm. (8 in.) in 
length, was excised, with a completely successful result, from a patient 
who was dying from some obscure form of intestinal disease accompanied 
with obstruction. After the abdomen was opened the site of obstruction 
was removed, together with a length of thickened bowel above, an 
ileosigmoidostomy being then carried out: an oesophageal tube was 
passed per rectum through the anastomosis, the free end of the tube 
resting in the ileum 6 in. beyond the new junction. The patient, a 
British officer, was invalided home from India, and furnished the 
following history. He was seized with pain, accompanied with diarrhoea 
and vomiting after a meal (in March, 1916), and from that date he 
suffered from recurrent attacks of abdominal pain, to which obstruction 
was later superadded; the general condition becoming eventually so 
grave that an abdominal exploration was carried out, and the affected 
portion of the intestine excised. The evidence of poisoning was the 
admission of an Indian servant that after receiving his discharge, he had 
concealed powdered glass in a meringue, which was unsuspectingly 
taken by the patient, who until this, had been a perfectly healthy man. 
The piece of bowel removed (in June, 1916) was 20 cm. (8 in.) in 
length, and before being slit up, it was obviously thickened, and 
abnormally stiff, but without being generally contracted; for a short 
distance the proximal end was dilated as a secondary result of obstruc¬ 
tion beyond. When divided, the following conditions presented them¬ 
selves: For the distal 14 cm. (5£ in.), the mucosa is swollen, the 
valvulse conniventes being unnaturally voluminous, and about the distal 
end the membrane is ulcerated, the lumen being here strictured; one of 
the valvulae conniventes in the same area is undermined so as to form a 
bridle. There is a second, minor constriction of the bowel at the other 
end in connexion with a second area of ulceration; above this the gut 
is dilated, the muscularis having undergone a secondary, compensatory 
hypertrophy. Excluding the dilatation, the submucosa is slightly 
thickened as compared with that of portion of the intestine from the 
same region of a healthy, well-developed adult, aged 35, who committed 
suicide. The muscularis is notably hypertrophied, the general condition 
recalling in some degree that seen in a leather bottle stomach. The 
anatomical condition is, in short, one of chronic enteritis accompanied 
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with some local ulceration and ensuing stricture (fig. 6). The micro¬ 
scopic sections of the intestine, which were cut transversely, and made 
so as to include the ulcer at the distal end, show that the latter is 
covered with a well-defined layer of normal granulation tissue, the 
mucosa itself having been quite destroyed. In a longitudinal section 
of the thickened wall made at some distance from the ulcer, I found 
a small circular granulating hole in the submucous coat, probably part 
of a track communicating elsewhere with the lumen. The submucosa 
(and the corresponding middle tissue of the valvulse) presents the usual 
picture of small-celled infiltration, the elements including a conspicuous 
number of eosinophile polymorphs. There is nothing whatever sugges¬ 
tive of tuberculosis. No particles of glass were encountered in any of 
the sections, and there was an absence of bacteria, Gram-positive or 
other, both in the granulation-tissue of the ulcer and in the deeper wall 
of the gut. In the divided edge of the mesentery, there was exposed 
a lymphatic gland, the size of a pea. Microscopic sections of this 
showed it to be quite normal in structure: it contained no glass, and no 
bacteria. 

In commenting upon this case, we cannot go further than to say 
that there is nothing incompatible with the lesion having been set up 
by ingested glass. The disease is not tubercular, and the history is 
sufficient to exclude its being syphilitic. The difficulty of explaining 
the kind of lesion, and its position, in the ileum, on any other hypothesis 
(than that of glass poisoning) must likewise be taken into account, and 
as before observed, a chronic disease set up by injury from powdered 
glass might be expected to take such a form ; it would be essentially an 
infective process following upon local abrasion, terminating, it may be, 
in some degree of ulceration, and eventually in stricture. 


ja—22 
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DESCRIPTION OF FIG. 7. 

A portion from the lower half of the ileum, ezoised in the presumptive 
case of glass poisoning referred to in the text. For nearly its whole length the 
mucosa is tumid, the valvulffl conniventes being unnaturally voluminous; at 
the distal end (the lowest in the figure) the mucous membrane is ulcerated, and 
one of the valvuto conniventes has been undermined so as to form a bridle, 
beneath which a triangular slip of paper has been passed; at this spot the 
bowel is strictured. The muscular coat is notably hypertrophied. There is 
a second, minor constriction towards the upper end; above this the bowel iB 
dilated. Natural size. 

Intestini ilei portio excisa et laesionibus affecta quae vitro contuso glutiendo 
forsitan causatae sunt, videlicet: membranae mucosae tumiditas ; membranae 
illius apud extremitatem intestini inferiorem ulcus; unius valvulae conniventis 
disjunctio partialis; luminis illic oonstrictio; tunicae mu6cularis crassitudinis 
augmen. 
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C December 5, 1916.) 

Grafting Experiments made with Normal Mouse Tissues treated 
with Cell-free Extract of Mouse Cancer, or admixed with 
the Tumour Pulp, &c. 

By S. G. Shattock and L. S. Dudgeon. 

SUMMARIUM. 

Factae sunt hae observationes ut determinaretur num muris 
carcinomatis aut (1) extractum aut (2) cellulae tumoris ipsae incitarent 
telas foetales ad neoplasmata generanda. 

(1) E carcinomate praeparatum est extractum tumore cum vitro 
contuso in liquore Ringeri agitato. Muris foetus minute persectus in 
hoc extracto maceratus est per unam horam. Liquore deinde defuso 
foetus pulpa sub murium cutem inserta est. E telis foetalibus sic 
insertis neoplasma nullum ortum est. 

(2) In altero experimento muris carcinoma cum foetu persectum sub 
cutem insertum est. Quindecies subcultus est tumor, tumoribus inter- 
dum cum murium foetibus persectis. Telarum foetalium nullae in 
mediis tumoribus crescentibus perstiterunt nisi cartilaginis quaedam 
fragmenta ; nullae, autem, notae metamorphosis sarcomatosae in his 
apparebant. 

Augmen, quidem, cartilaginis foetalis constanter evenit postquam 
sub cutem inserta est : hoc observatum est in experimento quoque 
quod primum citatum est. 

The investigations detailed in the present communication, although 
the results only add to the body of what may be called negative science, 
are perhaps worth recording, if merely to save their needless repetition 
in the hands of others. They furnish negative answers to certain 
questions which have presented themselves as possibilities demanding 
the test of experiment. The particular mouse tumour used was that 
known as No. 63, at the Imperial Cancer Research, for the supply 
of some of the stock of which we desire to express our obligations to 
the Director, Dr. E. F. Bashford, and to his successor Dr. J. A. Murray. 
One defect from which the experiments suffer is the low malignancy of 
this particular tumour. For whilst this does not detract from the value 
of the results arrived at by the Imperial Cancer Research, in regard to 
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studies in cellular immunity, it undoubtedly detracts from the experi¬ 
ments recorded in the following communication. 

The term “ mouse cancer ” must be taken to comprise, as indeed 
it really does, any form of malignant tumour arising in mice, of what¬ 
ever histological class or grade of malignancy. From certain histological 
appearances presented by some of the grafted tumours in the present 
series, we do not ourselves feel sure that this particular tumour, No. 63, 
is a carcinoma—i.e., a malignant growth of epithelial origin. The 
fact that the original neoplasm arose in the mouse’s mamma, is, of 
course, equally compatible with the histological view that it may be a 
periangial sarcoma or malignant perithelioma. 

The object underlying the experiments was to ascertain whether 
cancer cells possessed any biological properties which would incite 
normal cells to participate in their purposeless or anarchical growth. 
For this end a cell-free extract of mouse cancer was prepared by 
shaking the tumour-pulp (made with the mincer) in Ringer’s fluid, to 
which beads and fragments of glass had been added, so as to destroy 
the cells: the material was then lightly centrifuged in order to bring 
down the coarser debris. The cell-free extract, having been pipetted 
off, was used as a medium in which to soak the normal tissues, which 
were then grafted subcutaneously. That the extract was incapable 
per se of producing a tumour was shown by the fact that the centri- 
fugalized sediment of the tumours so shaken proved to be sterile when 
inserted subcutaneously: eight mice were so treated, and all with 
a negative result, three being killed after twenty-six days; and five, 
after twenty-five days. The normal tissues used were (1) mouse 
testicle: and (2) in order to comprise the whole group with their 
endocrinal interactivities, mouse embryo. As a further, and perhaps 
better, extension of the second experiment, the tumour itself was mixed 
with mouse embryo, the two being placed in the mincer and cut up 
together. Foetal tissue of every kind was thus implanted amidst the 
growing elements of the tumour; our object being, as before stated, 
to see whether any would be incited to grow after the manner 
witnessed, e.g., in the well-known malignant enbryoma or “ mixed 
tumour ” of the human testicle. As will appear, the only positive 
result attained was limited to the persistence and some growth of the 
cartilage admixed with the tumour. Although the tumour with which 
the experiment was commenced, was subcultured fifteen times, the 
investigation extending over a period of nearly twelve months, and 
although the subcultures were “ rejuvenated ” on three occasions with 
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mouse embryo, nothing of higher interest ensued; the cartilage had no 
sarcomatous character impressed upon it; and the very last of the 
fifteen subcultures presented otherwise nothing either macroscopically 
or microscopically to distinguish it from an ordinary growth of this 
particular neoplasm. No visceral metastasis took place on any occasion. 

The result noticed, indeed, must itself only be regarded as an 
independent and transitory growth of the grafted cartilage, none of 
the other embryonic tissues having survived or “ struck.” It is of the 
same kind as the transitory growth of cartilage which we found to 
occur when minced mouse embryo, after treatment with cell-free cancer 
extract, was inserted beneath the skin. In a previous communication 1 
we have fully described the enlargement of the epiphyseal cartilage at 
the ends of fcetal long bones isolated from the rabbit embryo, and 
inserted, entire, beneath the Bkin of the mother, or of the unrelated 
adult rabbit: this, again, is an illustration of the vitality and power 
of growth possessed by cartilage under transplantation, although the 
limitation of the growth marks it off from what is witnessed in a proper 
chondroma. Finally, in two experiments the cell-free extract was used 
as a subcutaneous injection immediately before the introduction of the 
untreated pulp of a similar tumour, at the same spot. And in another 
experiment the extract and the pulp were mixed and inserted simul¬ 
taneously. The object of this experiment was to see whether the 
cell-free extract would act upon the connective tissue in such a way 
as to induce its chemiotactic invasion by the tumour under growth, 
and so render this particular neoplasm more invasive—i.e., more 
malignant. 

The Subcutaneous Insertion of Minced Mouse Testicle which had 
been allowed to soak in a Cell-free Extract of Mouse Cancer. 

As stated in the introductory remarks this experiment was designed 
to see whether the cells of the testicle would be incited to produce a 
growth as the result of the action of the cancer extract. 

April 8, 1915. 

Two mouse tumours of fifteen days’ growth were minced and shaken 
for three hours with glass, in Ringer’s fluid; on April 9 the mixture 
was again shaken for four hours, and lightly centrifuged ; the super- 

1 S. G. Shattock, C. G. Seligmann, and L. S. Dudgeon, Proc. Boy. Soc. Med. % 1910, iii 
<Sect. Path.), p. 127. 
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natant liquor was pipetted off, and in this were finely minced with 
curved scissors, the testicles of five mice, some of them sexually mature. 
The mixture was incubated at 37° C. for an hour, being stirred from 
time to time. Three mice were injected intraperitoneally with the fluid 
pipetted off from the mixture after incubation. Eight mice (mostly 
females) were injected subcutaneously with the solid residue. All the 
animals remained in perfect condition, no tumours appearing beneath 
the skin. 

July 31. 

The abdomen of a doe of the three which had received intra- 
peritoneal injection had become enlarged (without pregnancy), and 
the animal was killed. The enlargement proved to be due to the 
presence of two symmetrical masses of fat which had grown about 
the uteri, probably in connexion with sexual senility. 

August 2. 

The other two animals which had received intraperitoneal injections 
were killed. Post-mortem : The peritoneum and all the viscera were 
normal. Four of those which had received subcutaneous injections 
were killed; none showed any local or visceral lesions. 

September 13. 

The remaining four of the animals injected subcutaneously were 
killed, the result being equally negative. 

The Subcutaneous Insertion of Minced Mouse Embryo which had 
been allowed to soak in a Cell-free Extract of Mouse Cancer. 

This experiment was designed for the purpose of ascertaining 
whether the embryonic tissues would be incited to produce a growth 
as the result of the action of the cancer extract. 

June 4, 1915. 

Three tumours of fourteen days’ growth were shaken with glass 
in Binger’s fluid, &c., as before, the material being kept during the 
ensuing night in the ice-safe. 

June 5. 

A pregnant mouse was etherized and decapitated, the uteri removed, 
and two of the foetuses were passed through the mincer, without 
placentae or membranes. The pulp was then mixed with the cancer 
extract, and incubated at 37° C. for fifteen minutes. Three mice 
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received intraperitoneal mjections of the fluid, which was pipetted off; 
and six mice were injected subcutaneously with the solid residue. The 
animals kept throughout in perfect health. 

August 3. 

Three of the six injected subcutaneously were killed. On the site of 
injection there was a small amount of particulate debris. 

October 22 (Twenty Weeks). 

Two of the three injected intraperitoneally were killed. Post¬ 
mortem : The abdominal cavity and the viscera were quite normal. 
Two of the remaining three injected subcutaneously were killed ; in 
each there was at the site of injection a small group of minute calcified 
nodules of cartilage. The viscera were all normal. 

February 1, 1910 ( Thirty-four Weeks). 

The remaining animal injected intraperitoneally was killed. Post¬ 
mortem : It was in every way normal. The remaining mouse injected 
subcutaneously w r as killed. At the site of injection there was a small 
group of minute cartilaginous nodules, mostly calcified. 



A Fig. 1. B 

Two collections of minute processes of cartilage, mostly calcified, and repre¬ 
senting the results of the subcutaneous insertion of mouse embryo, which, after 
having been minced, was mixed with cell-free extract of mouse cancer (Tumour 
No. 63, Imperial Cancer Research). Of the inserted tissues the cartilage alone 
has survived, and, to a certain extent, grown—a result not attributable, however, 
to the action of the cancer extract. In the case of the left-hand figure, A, the 
grafted material lay in situ for twenty weeks ; in the other, B, for thirty-four 
weeks, before the animals were killed. (Enlarged twice.) 

Monstrantur cartilaginis fragmenta plerumque calcificata quae muris foetalis 
percisi residua repraesentant, foetu sub cutcm inserto postquam in extracto 
muris carciuomatis maceratus erat. E telis foetalibus neoplasma nullum 
ortum est. A, a mure interfecto post viginti hebdomadas. B, a mure inter- 
fecto post triginta quattuor hebdomadas. Figurae bis magnificantur. 
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June 18, 1915. 

A repetition of this experiment was carried out by preparing the 
extract as before. With this the minced embryos were mixed on 
June 19, at 12.30 p.m., and incubated at 37° C. until 3.30, after 
which the mixture was stored in the ice safe until June 21, when the 
fluid was pipetted off, and the sediment used to inoculate six mice 
subcutaneously. The animals remained in perfect condition without 
displaying any local swelling. 

August 3 (Six Weeks). 

Three were killed ; at the site of injection in one, there was a small 
group of calcified fragments; the other two showed no residua. 

September 13. 

The remaining three, which were killed to-day, proved equally 
negative as to tumour growth, and the different viscera were normal. 

The Subcutaneous Injection of Mouse Cancer with which Minced 
Mouse Embryo had been mixed. 

The design of this experiment was to see whether the embryonic 
tissues would be incited to grow amidst the carcinoma after the manner 
of the embryomatous or mixed tumour met with in the human testicle. 
The tumour was subcultured fifteen times in the course of the experi¬ 
ment, and was mixed with mouse embryo, altogether four times. The 
technique was rigidly aseptic, and in no case did bacterial infection 
take place. 

July 10, 1915. 

A tumour of thirteen days’ growth was minced with a mouse 
embryo without the membranes or placenta; portions of the embryo 
(which was in bulk about equal to the tumour) being placed alternately 
with pieces of the tumour, in the barrel of the mincer. The fine 
reddish pulp- which came through was further mixed, and used to 
inject eight mice subcutaneously. 

July 23 (Thirteen Days). 

In seven of the eight animals, tumours of varying sizes had grown, 
the largest being 2 cm. in chief diameter. A microscopic section of 
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one of these tumours, the animal being killed twenty-one days after 
the inoculation, showed that it was closely connected with the muscular 
wall of the abdomen through the medium of a zone of highly cellular 



Fig. 2. 

A microscopic section from the original tumour (No. G3, Imperial Cancer 
Research) which was mixed with minced mouse embryo, the animal being 
killed twenty-one days after its subcutaneous inoculation. In the growing 
periphery of the neoplasm there lie embedded portions of two foetal bones ; one, 
a shaft in longitudinal view ; the other, portion of an epiphysis. The shaft is 
being destroyed by ingrowths of connective tissue, but no invasion of it by the 
cells of the neoplasm is in progress. The other fragment consists of hyaline 
cartilage, the cytoplasm and nuclei of the cells of which stain in a perfectly 
normal manner. No sarcomatous change has taken place in the cartilage, nor 
has it been invaded by the cells of the neoplasm. Immediately beyond the 
tumour and the embedded foetal fragments, is shown a cellular zone of connective 
tissue ; and beyond this, portion of the muscular wall of the abdomen. (£ obj.) 

Sectio microscopica muris carcinomatis, tumore antequam sub cutem inser- 
tus est, commixto cum muris foetu persecto. Interfectus est mus diebus post 
viginta quam inoculatus erat. In neoplasmatis margine includuntur duo frag- 
menta quae ossium partes foetalium repraesentant. Ossium horum cartilago 
neque cellulis neoplasmatis invaditur nec in sarcomatis telam transmutatur. 


connective tissue, but without evincing any indications of invading it. 
Centrally the tumour w ? as necrosed and cystic, the spaces being filled 
with a homogeneous uncoloured substance, a coagulum of fluid brought 
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about by the action of the formol solution in which the specimen had 
been fixed; beyond the necrotic substance there was a thin cortex of 
growing tumour-tissue. In the actual substance of the latter, on the 
deep aspect immediately adjacent to the proliferating connective tissue 
over the abdominal muscles, there are portions of two foetal bones; in 
many spots the cells of the neoplasm are in immediate contact with 
the cartilage, but no invasion of the latter by the former has taken 
place. One of the foetal bones is obviously a shaft in longitudinal 
view, and this is undergoing destruction by the ingrowth - of young 
connective tissue from points around, where it is not immediately 
invested with the cells of the tumour. The eroded shaft stains some¬ 
what deeply with hematoxylin. The second, somewhat circular process 
close by the preceding, consists of hyaline cartilage, the cytoplasm and 
nuclei of the cells of which are in a perfectly normal condition, and 
give no indication of having undergone a sarcomatous change. 

July 28 (First Subculture). 

One of the mice was killed, and the tumour used to inoculate four 
normal animals. 


August 17 (Second Subculture). 

From one of the preceding mice the tumour was used to inoculate 
three further animals. Microscopic sections of another tumour from 
the mice inoculated on July 28, and killed on August 11 (fourteen 
days) showed a thin rind of normal growth, with here and there a 
fibrous septum passing for a short distance from the exterior; the rest 
was necrotic and haemorrhagic. In this there were two small foci of 
cartilage; one of these consists of three secondary processes, in one of 
which the matrix stains deeply with haematoxylin, indicating that 
calcification was in progress. The nuclei of the cartilage cells are 
unstained, or represented by granules of deeply stained, broken down 
chromatin, showing that the fragments have undergone necrosis. 

August 30 (Third Subculture). 

November 2 (Fourth Subculture). 

November 24 (Fifth Subculture). 

December 16 (Sixth Subculture). 

January 10, 1916 (Seventh Subculture). 
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In microscopic sections of one of the tumours from the inoculations 
carried out on December 16, no foetal structures were seen, nor anything 
in which the neoplasm differed from the usual type. 

January 26 (Eighth Subculture). 

February 16 (Ninth Subculture). 

Two tujpours from the previous subculture were minced with one 
embryo (well under full term, 2 cm. in length), three mice being 
subcutaneously injected with the mixed pulp. 

March 6 (Tenth Subculture). 

A microscopic examination of one of the tumours raised from the 
inoculation of February 16, the animal being killed after sixteen days, 
showed a small oval process of cartilage with normal nuclei, lying in 
necrotic portion of the growth ; to the perichondrium there are attached 
some pieces of striated muscle fibre; these, however, present no 
indications of growth. 

The tumour from which the tenth subculture was made, was 
minced with mouse embryo of an early age, the embryos being 
1 cm. in length. 

March 23 (Eleventh Subculture). 
t April 12 (Twelfth Subculture). 

April 28 (Thirteenth Subculture). 

May 12 {Fourteenth Subculture). 

June 1 {Fifteenth and last Subculture). 

Two tumours of the fourteenth subculture were minced with two 
mouse embryos and one placenta, the embryos being 1 cm. in length. 
Four mice were injected subcutaneously. 

June 21 {Twenty Days). 

One of the four inoculated mice presented a full-sized growth and 
was killed ; the tumour, which, on section, showed nothing unusual, was 
hardened in formol for microscopic examination. In the other three the 
tumours were of moderate size. 
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July 18 (Seven Weeks). 

Another of the mice was killed, and the tumour, which was of full 
size, fixed in formol; its divided surface presented nothing unusual to 
the naked eye. 



Fia. 3. 

A microscopic section from the fifteenth subculture of mouse cancer (Tumour 
No. 63. Imperial Cancer llesearch) with which, during the course of propagation, 
minced mouse embryo had been mixed on four occasions. The last admixture 
of mouse embryo was made with the particular tumour of this fifteenth sub- 
culture. In the spot shown the grafted cartilage of the embryo has survived 
and grown to a small extent in one of the connective septa of the neoplasm, but 
without presenting any indication of having undergone a sarcomatous trans- 
formation. The tumour, which is of seven weeks’ growth, is the seat of extensive 
necrosis and haemorrhage. ('( obj.) 

Sectio microscopica muris carcinomatis quod quindecies subcultum erat, 
tumoribus interdum commixtis cum murium foetibus persectis. In septo 
fibroso tumoris monstratur cartilaginis foetalis fragmentum, cujus e celluhs 
etsi multiplicantibus nulla laesio sarcomatosa orta est. Aliarum telarum foetus 
nuiiao in medio tumore perstant. Interfectus est mus post septem hebdomadas. 

Microscopic examination of the tumour of twenty days’ growth: In 
its mid-substance, where necrotic, there is a small fragment of necrosed 
cartilage, without perichondrium ; evidently a piece which has been 
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transferred, and has died. The neoplasm is the seat of extensive 
hemorrhage; its healthy peripheral part exhibits a structure which 
admits of being regarded as peritheliomatous, the cells forming thick 
mantles about a central lumen. 

Microscopic examination of the tumour of seven weeks’ growth: The 
growth is extensively necrotic and hemorrhagic; where normal it exhibits 
in places a distinctly peritheliomatous construction. In one of the fibrous 
septa, extending in from the surface, there is an elongated process of 
hyaline cartilage, furnished with perichondrium, the large size of the cells 
of which, and their serial arrangement, show that they are in process of 
proliferation. The matrix has in places undergone calcification as if 
preparatory to ossification. In line with this process, and apparently 
part of it, there is a second, lesser; and beyond the last, there are two 
still smaller, incomplete rings of deeply stained material, which are 
evidently cross sections of foetal shafts ; these are in process of replace¬ 
ment by connective tissue which fills and surrounds them ; a certain 
number of osteoclasts lie against the inner sides of the vanishing 
shafts. 

Remarks. 

In the foregoing experiment the tumour was subcultured fifteen 
times, the observation extending over a period of about one year, and it 
was mixed with mouse embryo on four occasions—viz., July 10,1915 (the 
original, or first culture); February 16,1916 (ninth subculture); March 6, 
1916 (tenth subculture); June 1,1916 (fifteenth subculture). The admix¬ 
ture of the minced foetus did not either accelerate or retard the growth 
of the tumour. Of the foetal tissues the only one to survive and to 
exhibit a slight degree of increase, was the cartilage of the embryonic 
bones. But this died out under successive propagation; it underwent 
no sarcomatous transformation so as to bring about the growth of a 
mixed neoplasm, nor did it develop into processes like those met with 
in the embryomatous or mixed tumours of such well-known occurrence 
in the human testicle. Of the particular microscopic sections selected for 
illustration one is of the fifteenth and final subculture with which embryo 
was mixed. The animal was killed forty-nine days after subcutaneous 
inoculation. In one of the fibrous trabeculae of the tumour there is 
shown a fragment of foetal cartilage which has survived and grown to 
a limited extent. In the other section, taken from the original tumour, 
—i.e., the one to which the first admixture of embryo was made—the 
animal was allowed to live twenty-one days. The fragments of foetal 
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cartilage here lie in immediate contact for a considerable way, with the 
normally growing cells of the neoplasm. Yet not only has this cartilage 
failed to undergo any sarcomatous transformation, but it is singular 
that the tumour cells have made no attempt to invade it. This is note¬ 
worthy, since if one were asked to adduce an instance in normal biology 
of the invasion and destruction of one tissue by another (which is 
essentially the phenomenon underlying malignant neoplasia), one would 
point to the normal disappearance of foetal cartilage under the inroad 
of osteogenic connective tissue. But here nothing of an invasive process 
has been incited; there is nothing chemiotactic in the cartilaginous 
tissue, although, as pointed out at the beginning of the paper, the low 
grade of malignancy naturally exhibited by this particular mouse cancer 
must be borne in mind. The survival and transitory growth of the 
grafted cartilage when mixed with the tumour is, in fact, only what 
regularly takes place when foetal cartilage is inserted beneath the skin 
of any animal of the same species. 


The Injection of Mouse Cancer subcutaneously, twenty-four hours 

after the Injection at the same spot of an Extract of a Similar 

Tumour. 

The object of this experiment was to ascertain whether any chemio¬ 
tactic effect would be produced upon the connective and muscular 
tissues, which would render the tumour more invasive—i.e., more 
malignant. 

May 20, 1915. 

The extract prepared as usual, was injected subcutaneously in three 
mice. 

May 21. 

Freshly prepared tumour pulp was injected beneath the skin at the 
site of the previous introduction of extract. The animals remained in 
perfect condition, and oval tumours of fair size (averaging 1*5 cm. in 
longer diameter) had developed in all. 

June 4 (Fourteen Days). 

One was killed : the tumour was not adherent either to the skin or 
to the abdominal muscles. . 



32 Shattock and Dudgeon : Experiments with Mouse Tissues 

June 15 ( Twenty-five Days). 

The remaining two were killed. In one the growth had retrograded 
and disappeared. The other presented a full-sized tumour which was 
not infiltrating any of the surrounding structures. 


The Subcutaneous Injection of Mouse Cancer with which Extract 

had been Mixed. 

The object of this experiment was the same as that of the preceding. 

May 19, 1915. 

An extract of two tumours of sixteen days’ growth was prepared in 
the usual way. 

May 20. 

The fluid was pipetted off, and the pulp of a tumour of sixteen days’ 
growth was mixed with it. Seven mice were subcutaneously injected 
with the mixture. They remained in perfect general condition. 

June 3 (Fourteen Days). 

Of the seven mice, five show well declared tumours, averaging the 
size of a haricot; the other two were negative. 

June 10. 

The tumours in the five mice had steadily progressed. 


June 18. 

Four of the mice bearing tumours were killed. In all, the tumour 
was adherent to the abdominal muscles over a small oval central area; 
but the peritoneum w T as not involved; the skin was unaffected. This 
degree of adhesion, however, is by no means uncommon under the 
common conditions of grafting with this particular tumour. 

Of further questions with negative answers, we may throw together 
the following :— 
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Can a Diminution in the Capacity for Growth of the Tumour 
(No. 63) — i.E., an Attenuation—be brought about by sub¬ 
culturing a Selected Succession of badly growing 
Tumours ; and if so, would the Grafting of such a 
Strain affect the Growth of a vigorous Neoplasm, when 

USED CURATIVELY OR PROPHYLACTICALLY ? 

The second part of this question did not arise, as the first was 
answered in the negative. Selecting the badly growing tumours, and 
subculturing with these, we found that no permanent strain of a 
badly growing variety could be raised, that is to say, no attenuation 
was induced in virulency by this process of selection. The variations 
in growth under inoculation must be ascribed to differences in the 
self-protective capacity of different mice; or to chance differences in 
the quality of the grafted material—the proportion of necrotic tissue, 
for example—inserted with the vigorously growing. 


Will the Treatment of the Pulp with Normal Human Blood 
Serum inhibit the Growth of the Grafted Tumour? 

The addition of normal human blocd serum, pipetted off after 
spontaneous coagulation, to the tumour pulp, proved to be devoid 
of any cytocidal action, the growths being well declared on the fifteenth 
day after subcutaneous insertion. The serum was allowed to act on 
the tumour pulp for forty-five minutes; the excess was then pipetted 
off, and the pulp injected subcutaneously. 


Will the Admixture of Mouse Sperm with the Pulp, seeing 

THAT THE TISSUE OF A CARCINOMA MAY BE GAMETOID, OR CONTAIN 

Beduced Cells, accelerate the Growth of the Tumour? 

The admixture of sperm with vesicular secretion, to the tumour 
pulp, neither accelerated nor retarded the growth of it. By the 
thirteenth day the six mice inoculated had grown oval tumours 
averaging 1’8 cm. in chief diameter. The sperm used was obtained 
by lightly etherizing the mouse, almost decapitating from the dorsal 
aspect, allowing the carcase to bleed in warm water; and then, after 
washing in alcohol, 5 per cent, carbolic acid, and again in alcohol, by 
ja —23 
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opening the abdomen, and removing the testicles with the vesical® 
seminales. From the testicles, whilst in salt solution, the epididymes 
were cut away, and the sperm obtained by dividing the globus minor 
and expressing the milky contents, which invariably contain numbers 
of active spermatozoa. 

Mouse sperm obtained in the way just detailed, and mixed with 
the contents of the vesicul® seminales, exercised, we found, neither 
a stimulating nor an inhibitory effect when injected subcutaneously on 
the side of the abdomen opposite to that of a growing grafted tumour. 
The mice selected were those in which the growths were of small size, 
the latter being only of eleven days’ age. By the end of twenty-one 
days from the date of the original inoculation, the tumours had 
advanced to the full, normal size. 

A mixture of sperm and of the vesicular secretion, prepared as 
already described, was found to produce neither stimulating nor 
inhibitory effect, when injected subcutaneously two days after the 
subcutaneous insertion of tumour pulp on the other side of the 
abdomen, the injections being twice repeated. Within fourteen days 
the growths were the size of peas. The subcutaneous injection, sperm 
and vesicular secretion (freshly prepared for the occasion), was repeated 
on the sixteenth day, and again (freshly prepared), on the nineteenth 
day. The tumours steadily progressed, and were continuing to do so 
at the end of four weeks, when the animals were killed. 
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(December 5, 1916.) 

Feeding Experiments made upon Mice, with Mouse Cancer. 

By S. G. Shattock and L. S. Dudgeon. 

De laesionibus quibusdam in Muribus repertis qui Murium 
carcinomata ut cibum sumpserant. 

SUMMARIUM. 

Inceptum est experimentum mense Maio, 1914, quattuor muribus 
selectis quibus interdum dabantur murium tumores ab illo tumore 
propagati qui numero “63” distinguitur (Imperial Cancer Research). 

(1) Mense Martio, 1915. E quattuor muribus unus qui sumpserat 
quadraginta duo tumores mortuus est. Neoplasma magnitudinis insignis 
in thoracis mediastino post mortem repertum est, quod scrutatio- 
microscopica demonstrat esse sarcoma e cellulis rotundis constructum. 
A pulmone projiciuntur noduli pauci et minuti in structure penitiori 
illi neoplasmati similes. 

(2) Mense Aprili, 1915. E quattuor muribus interfectus est secundua 
cui dati erant quadraginta duo tumores. Vaginae circum extremitatem 
inferiorem apparuerat tumor in structure microscopic^ endothelioma, 
malignum. 

(3) Mense Julio, 1915. E quattuor animalibus interfectus est 
tertius cui dati erant quinquaginta tumores, quod abdomen tumuerat 
graviditate absente. Post mortem repertae sunt abdominis intra 
cavitatem duae moles, telae autem solum adiposae,. quae uteros circum- 
dabant, et quarum originem explicare oportet mure gravescere cessatfL 

(4) Mense Augusto, 1916. Mortuus est mus quartus cui dati erant 
septuaginta duo tumores. Post mortem inventus est nodulus in 
pulmonis superficie inclusus, organo nihil aliud morbidi monstrante. 
Hunc nodulum scrutatio microscopica neoplasma esse demonstrat e 
cellulis epithelii vesicularum ortum : inflammationis notae totaliter 
absunt. 

De his observationibus dicere licet. Neoplasmata quum inter se 
differant et quum in structure dissimilia sint eis tumoribus qui per 
os ut cibum sumpti erant, non explicari possunt cellulis implantandis. 
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Hypothesem alteram parasiticam tamen proponere licet: tumorum 
esorum cellulae forsitan includunt contagium, etiamsi ultramicro- 
scopicum, quod postquam in intestino liberatum atque absorptum eat, 
partem corporis inficere potest si quas cellulas conjugatione sive 
symbiose aptas inveniat. 

The first systematic attempts in this country to infect the lower 
animals with cancer by feeding, were those carried out by one of us 
(S. G. Shattock) in conjunction with Mr. C. A. Ballance. 1 These were 
made upon white rats, which were fed from time to time with 
mammary carcinoma recently excised from the human subject. As 
noticed in a more recent paper, 2 such an experiment would involve a 
heteroplastic grafting of cells, and its success as one may now see, is 
from this standpoint, open to adverse criticism. In the present experi¬ 
ment, mice were fed for long periods upon mouse cancer, with results 
which, we venture to think, are worthy of consideration. In the paper 
last referred to, amongst certain introductory observations upon the 
pathogenesis of carcinoma, it is said: . “ Whether the disease is 
infectious in the more restricted clinical sense—i.e.-, conveyable from 
one individual to a second without personal contact—is still a question 
that cannot yet afford to be ignored. Guelliot 8 in an analysis of 
seventy-seven cases in which a transference suggested itself, points out 
that seventy-one were man and wife; and six, persons living together, 
masters and servants, parents, &c. In nineteen of this total the disease 
affected similar organs (stomach eleven, mouth four, skin two). In 
fifty-eight it affected dissimilar parts. It has been urged by some that 
the latter fact disposes of the possibility of the disease having been 
transferred. This is not, however, the case. The result can be viewed 
as due, not to the implantation of the living cells under such circum¬ 
stances, but to the access and different distribution of a hypothetical 
symbiobe: the cell may be dead without the virus being so, or the virus 
may have been liberated.” 

The theoretical indications suggested by the results of these feeding 
experiments are discussed at the end of the present communication; 
they re-open the question of a parasitic aetiology of cancer as rehabilitated 
in the form of an ultramicroscopic virus symbiotic with the cell. 

The feeding was commenced on May 25, 1914, four normal mice, 

1 Proe. Roy. Soc., 1890, xlviii, p. 392. 

7 S. G. Shattock and L. S. Dudgeon, Proc. Roy. Soc . Med., 1915, viii (Sect. Path.), p. 5. 

* Qaz. des H6pitaux % 1892, lxv, p. 1209. 
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not fully grown, being selected for the experiment. The earlier 
progress of the observation is noticed in the paper already mentioned, 
at which date (December 31, 1914) the results were negative: the 
animals had then received thirty-three tnmours, and had borne many 
litters of young, three of the four being females. For the supply of 
tumours, mice which had been subcutaneously inoculated were, from 
time to time killed, the tumour being afterwards removed and pinned 
to a slip of wood. The animals were fed in addition with oats, carrot, 
boiled potato, &c. The tumour used throughout was that known as 
No. 63, at the Imperial Cancer Research; none were given in which 
any trace of ulceration had occurred; they were eaten with avidity. 

No. 1: March 25, 1915. 

One of the series, a female, was found to have died without having 
been obviously ailing, or ill-nourished. It had received forty-two 
tumours; the last, on March 6. The experiment had extended over 
a period of ten months. 

Post mortem: A complete autopsy was carried out. Abdomen: 
The stomach and whole of the intestine were slit up and swept out 
with a soft brush; there was no growth either in the stomach or any¬ 
where in the intestine. From the peritoneal aspect of the small gut, 
there projected two hemiovoidal nodules, nothing indicative of the 
presence of which appeared on the mucosal aspect—these being lymph 
knots, which in the normal mouse exhibit the same subperitoneal 
prominence and are sparsely distributed on the small intestine; the 
muscular coat invests the nodule on the peritoneal aspect. Liver, 
spleen, kidneys, normal. A careful dissection was made of the tongue, 
mouth, pharynx, larynx, and of the oesophagus and trachea in the 
neck; there was no new growth in any of these positions. On opening 
the thorax, the attention was at once arrested by an extensive growth 
filling its upper part, and associated with the projection into either 
pleura of a lobulated mass prolonged from its lower aspect, and having 
the same microscopic structure. In the mesentery there was one 
notably enlarged lymphatic gland. 

Microscopic examination: The sections were cut horizontally and 
made so as to include the whole of the thoracic contents, with the 
exception of the lungs. On one side of the trachea, at its point of 
bifurcation, there are three lymphatic glands lying in the mediastinal 
fat, enlarged from the same histological change as that to be presently 
described. The rest of the mass consists of fat in varying degrees of 
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replacement by a new formation, the replacement being, in large areas, 
complete. If the lesion has arisen in the remnants of the thymus, it 
is not limited to these, for the infiltration is posteriorly quite undefined 
and involves the connective tissue behind the great vessels to which it 
is, moreover, adherent. Whether the formation has arisen in the tissue 
representing the thymus, or in the mediastinal lymph glands is, however, 
immaterial. The cells include a certain number of lymphocytes, but 
they are chiefly of the connective tissue type with large nuclei having 
an open chromatin net, and do not correspond with plasma cells 
(Unna). They are closely packed without any alveolation, and they 
nowhere exhibit any indication of fibroblastic development. In two 
comparatively small areas necrosis has occurred. The total absence of 
giant cells excludes a tubercular pathogenesis. In the necrotic areas 
chromatolysis is abundant. Even in young regions of the infiltration, 
where necrosis is quite wanting, chromatolysis is to be recognized; and 
it is almost invariably limited to the small, round, deeply stained nuclei 
of the lymphocytes, which throw out minute processes, sometimes 
pyriform, from the periphery, and subsequently break up into deeply 
staining molecules. The changes in the three enlarged lymphatic 
glands first referred to, are identical with those in the mediastinal fat. 
And sections of the lobulated mass projecting into the pleura exhibit 
the same structure. In the blood within the great vessels there is no 
excess of polymorphonuclear leucocytes or of lymphocytes, or other 
uncoloured cells. The formation may be classed as a form of round- 
celled sarcoma ; whether the lymphatic glands about the trachea were 
infected primarily or secondarily, is difficult to say. This view is 
strengthened tjy the structure of the minute pleural nodules to be next 
noticed. The section carried through the affected portion of the lung 
shows three such nodules. One of these is a concavo-convex elevation, 
beneath which the outline of the lung is traceable—i.e., it is epipleural 
as displayed in the plane of section, the pulmonary tissue beneath being 
uninvolved. '3Jot far removed there is a second, slightly smaller, and 
similar elevation which is not altogether epipleural but involves the 
underlying surface of the lung. This appears, amongst other ways, 
from the presqape of minute particles of black pigment in some of the 
cells, similar to the particles in certain of the epithelial cells of the 
subjacent alveoli. There is a third, still smaller nodule in a slight 
recess of the surface. All these nodules exhibit the same histological 
structure as the mediastinal formation. The mesenteric gland, which 
has a diameter of 5 mm., is uniformly enlarged by the diffuse growth 
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A transverse section of the thoracic contents of the first mouse fed with 
mo^se carcinoma, showing a large mediastinal growth extending around the 
great vessels above the heart; the oesophagus lies intact behind it. (Enlarged 
twice.) 


Scctio transversa thoracis viscerum e mure, numero (1) qui murium car¬ 
cinomata ut cibum sumpserat. In mediastino monstratur tumor qui vasa 
primaria supra cor circumdat. (Bis magnificatur.) 


A microscopic section'd the preceding mediastinal tumour, showing a closely 
packed formation of cells, mostly of connective tissue type, without alveolar 
disposition, and exhibiting no fibroblastic development. (J obj.; traced with the 
camera lucida.) 


Tumoris praecedentis sectio microscopica. E cellulis, haud lymphocytis, 
compactis constat sine dispositione alveolari, et nusquam in cellulas fibro- 
plasticas transmutatis. 
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of a similar round-celled neoplasm, scattered through which there are 
foci and strands of the original lymphocytic structure of the gland; the 
small size and deep stain of the nuclei of the lymphocytes contrast with 
those of the proper cells of the new formation. There are nowhere 
any fibroblasts in the section, which takes in the entire gland; neither 
are there any giant cells, nor necrosis. The presence of an adjacent 
fragment of normal pancreas, shows that the gland lay in the root of 
the mesentery. 

No. 2: April 1, 1915. 

A second mouse (female) was killed, as it had developed a prominent 
tumour, as large as a haricot, in the right groin, and projecting into the 
right side of the perinseum. The animal had received forty-two 
tumours. 

Post-mortem : On reflecting the skin, which was thinned but not 
infiltrated, a somewhat firm, lowly lobulated tumour, blotched of a deep 
red, was exposed: it lay on the right of the lower end of the vagina 
and closely around it, but without involving its wall, or projecting into 
the canal. The rectum on dissection proved to be quite intact. The 
inguinal lymphatic glands which lay in close connexion with the inguinal 
extension of the mammary gland were not enlarged, and microscopically 
were quite normal in structure. The pharynx, larynx, and oesophagus 
were normal, as were likewise the lungs, and the several abdominal 
viscera comprising the uteri, liver, spleen, pancreas, and kidneys. There 
was no intestinal obstruction, and no growth within the stomach or 
the intestines. Projecting from the exterior of the small intestine, 
there were a few prominent hemiovoidal nodules, similar to those 
described in the first mouse, and which microscopic section, as in 
that case, proved to be lymphatic. 

The new growth is, microscopically, uniform in its construction, 
and is imperfectly parted into lobules by strands of connective tissue; 
haemorrhagic areas are scattered through it. At its periphery the 
neoplasm is minutely invading the surrounding fat in the m ann er 
characteristic of a malignant formation. As studied in the advancing 
edge it proceeds by the extrusion of narrow, somewhat cylindrical, 
groups of cells which become later on canalized by the formation of a 
homogeneous material. None of the lumina contain blood; and hence 
it cannot be regarded as an angiosarcoma or malignant form of 
perithelioma. The cell masses may, however, be more voluminous 
and consist of multiform elements of which the peripheral are 
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subcolumnar and have a palisade disposition; and in place of exhibit¬ 
ing only a single central lumen, present multiple spaces filled with 
similar substance, and bounded by a single layer of cuboidal or sub- 
columnar cells; these channels, like those first referred to, result from 
the canalization of solid cords, the cells of the general mass imme¬ 
diately around becoming somewhat flattened from the resulting 
pressure. The distension may proceed to the production of micro- 
cystic channels filled with a vacuolated homogeneous substance; under 
which circumstances the cells bounding the spaces become secondarily 



Fig. 3. 

The tumour (of which a slice has been cut away) in the second mouse fed 
with mouso carcinoma, shown in situ , surrounding the lower part of the vagina, 
the canal of which, at one spot, is slit open. A bristle has been passed into the 
vaginal orifice from the vulva, beneath the clitoris; and another through the 
anus out by the rectum, which lies behind the tumour and is uninvolved. The 
neoplasm probably arose in the mamma, which in the mouse, extends into the 
groin. 

Viscerum in pelve inclusorum dissectio e mure, numero (2) qui murium 
carcinomata ut cibum sumpserat. Vaginae circum extremitatem inferiorem 
ortus est tumor quem scrutatio microscopica demonstrat esse endothelioma 
malignum sive sarcoma plexiformc. Neoplasma in mamma probabiliter ortum 
est. 

flattened. The stroma of the tumour is of the ordinary connective 
type. No mammary tissue nor lymphatic was encountered in the 
section, which included the whole thickness of the new formation. 
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The invaded fat is in places the seat of a small-celled infiltration. 
The neoplasm may be classed, therefore, as an invasive endothelioma 
or plexiform sarcoma. 

It may be observed in passing, that the tumour differs histologically 
from that which was used throughout the experiment for the purpose 
of feeding; as well as in the entire absence of necrosis which invariably 
occurs in the latter. 



Fio. 4. 


A microscopic section of the preceding tumour. It presents the structure 
typical of an endothelioma ; at its margin the surrounding fat is being invaded 
by extensions of the neoplasm, showing that the latter is of an invasive or 
malignant kind. (£ obj. ; traced with the camera lucida.) 


Tumoris praecedentis sectio microscopica structuram monstrans endothelio- 
matis propriam ; tela adiposa neoplasmatis processibus invaditur. 
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No. 3: July 31, 1915. 

* 

The third moose was killed, since the abdomen was very large. The 
enlargement had persisted too long to represent a pregnancy, althoogh 
the animal had been many times pregnant by the male of the four 
with which the experiment started. In this case the experiment had 
lasted fourteen months, and fifty-one tumours had been used. 

Post mortem: The abdominal enlargement proved to be due solely 
to the growth of two volumj^ous, symmetrical masses of fat, connected 
with the uteri; there was likewise a considerable amount of fat in the 
mesentery. All the viscera were normal, the gut in this case, how¬ 
ever, was not critically examined. The accumulation of fat may be 
here related to the close of the reproductive .function, and is to be 
observed under such circumstances in cases when no superadded 
factor is in question. 


No. 4: August 30, 1916. 

The fourth and last of the mice (male) died. It had received no 
fewer than seventy-two tumours, having been so fed for two years and 
four months. 

Post-mortem: On one lung there was a small solid circular area, 
lowly convex, though scarcely raised above the general level, and 
measuring 3 mm. in diameter. A more minute nodule, of a dull white 
colour, about the size of a pin’s head, on the upper surface of the liver, 
proved on microscopic section to be a fibrous sac with calcified contents 
—obviously some form of obsolete parasite. The stomach and intestine 
presented no internal growth. On the outer surface of the small 
intestine, 4 cm. from the stomach, there was a prominent hemiovoidal 
nodule, 3 mm. in larger diameter; a second and similar projected from 
the small intestine some way distally to this; these, as in the preceding 
cases, consisted of normal lymphatic tissue. The testes, bladder, and 
vesiculse Seminales were all healthy. 

Microscopical examination of the pulmonary nodule : This in 
sections cut vertically to the free surface appears as a sharply cir¬ 
cumscribed circular formation of compact, uniform structure. The 
pulmonary alveoli immediately around are flattened from pressure, but 
are otherwise unaffected. The nodule is composed of a compact mass 
of cells, parted in places into groups by'narrow meandering fissures. 
The source of the cells is traceable to the alveolar epithelium; the 
elements are polyhedral, of comparatively large size, and furnished 
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Fig. 5. 

The nodule in the lung of the fourth mouse fed with mouse cancer. (Enlarged 

twice.) 

Pulmonis portio e mure numero (4) qui murium carcinomata ut cibum sumpserat, 
nodulum sub pleura monstrans. (Bis magnificatur.) 



Fig. 6. 

A microscopic section of the margin of the preceding nodule in the surface of 
the lung, showing compression of the surrounding alveoli by the growth, which 
consists solely of epithelial cells; the source of these is traceable to the pul¬ 
monary epithelium. (J obj. ; drawn with the camera lucida.) 

Tumoris praecedentis marginis sectio microscopica. E cellulis epithelii 
compactis constat. Pulmonis vesiculae tumorem circumjacentes compressae 
sunt. Oritur neoplasma e vesicularum epithelii cellulis. 
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with oval nuclei; none are fibroblastic, and there is not a single 
polymorph, lymphocyte, or plasma cell amongst them. The absence 
of leucocytes and the sharp circumscription of the proliferating process 
show that the nodule cannot be viewed as a broncho-pneumonic 
production. The alternative view is that it represents a primary 
epithelial neoplasm. 

In the histological collection of one of us (S. G. Shattock) there is 
a section of a human tumour, the size of a pea, which was found 
unexpectedly in the lung at a post-mortem examination, and which is 
structurally identical with the foregoing; and like it may be regarded 
as a primary neoplasm arising from the epithelium of the pulmonary 
alveoli. It consists of compact groups of cells resembling those of the 
pulmonary epithelium, filling circumscribed spaces the walls of which 
are mapped out by a capillary plexus distended with blood, and obviously 
that of the alveolar walls. There is a complete absence of small cells, 
and there is no pigment contained within any of the cells of the new 
formation. The intra-alveolar location of the cells of a carcinomatous 
growth in the lung does not, of course, in itself prove that the new 
formation has arisen from the pulmonary epithelium. Secondary or 
metastatic carcinoma of the lung assumes two very different macroscopic 
forms. The usual form is the nodular or circumscribed; the rarer, a 
diffuse infiltration of the interalveolar tissue. There are but two 
specimens of the latter in the Museum of the Royal College of 
Surgeons, which may be cited in passing, and which the descriptions 
in the new catalogue will sufficiently explain. 

2037.1: Portion of a lung showing metastatic growths of an unusual 
character, following carcinoma of the breast and of the lymphatic 
glands of the axilla and neck of the corresponding side. The new 
formations take the form of fine opaque, branching and moniliform lines, 
which at the uncut external surface of the lung appear in places as a 
plexus. The growth, as studied in the section, closely accompanies the 
blood-vessels, and probably lies in the perivascular lymph spaces. The 
liver was enlarged, and was the seat of secondary tumours, the larger of 
the superficial of which were umbilicated. 

2038.1: A slice of lung showing its infiltration with carcinoma, 
secondary to disease of the pelvic colon. Its substance is everywhere 
strewn with minute semitransparent foci, which are sections of 
perivascular and peribronchial lymphatics, dilated with new growth 
in process of mucinoid degeneration. Histologically the infiltrations 
consist of polyhedral cells, much distended and finely vacuolated with 
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mucinoid material; the cell groups are devoid of lumen. From a 
girl, aged 15, suffering from carcinoma of the pelvic colon. On 
the abdomen being opened, growths were found scattered over the 
peritoneum; free fluid was present in large amount within the 
abdominal cavity. A few days later signs of acute obstruction 
appeared. Colostomy was performed, but the patient died. 

The intra-alveolar position of the cells. in the nodular form of 
metastasis is easily recognizable, and was long ago accurately described 
by Cornil and Ranvier. 1 One of the best ways of demonstrating it is to 
stain the sections with Unna’6 acid orcein after the ordinary use of 
hsematoxylin; the abundance of elastic tissue so shown in the walls of 
the spaces at once proves their nature: the section becomes mapped out 
into a regular pattern, which obviously is that due to the distension of 
the pulmonary alveoli with the neoplastic epithelium. The constancy 
with which this can be demonstrated indicates that the carcinomatous 
cells, though transferred to the capillaries, rapidly break through in their 
growth, and extend into the alveoli; a result attributable to the extreme 
tenuity of the tissue composing the alveolar wall, the vessels of which 
are covered directly with the pulmonary epithelium. 

Remarks. 

In discussing the results of these feeding experiments, the intestinal 
lymph nodes may be ignored ; they are neither enlarged nor structurally 
altered; and there is no evidence that they represent entrance sites of 
infection, or anything having the nature of a specific anatomical sign 
of malignant disease. 

The first striking thing is that the tumours in the three mice have 
not the same histological structure; and that none can be viewed as 
having resulted from the growth of implanted cells, since none repeat 
the histological characters of the tumour used for the purpose of 
feeding (viz., No. 63, Imperial Cancer Research). 

Thus, the first is a round-celled sarcoma of the mediastinal 
lymphatic glands and mediastinum, and of a mesenteric gland near the 
pancreas: the route of infection here may have been by way of the 
intestine or of the respiratory track. 

The second is an invasive endothelioma surrounding the lower end 
of the vagina, and probably arising in the inguinal extension of the 
mamma. And it differs from that used for the purpose of feeding, 

1 “Manual of Pathological Histology, v 2nd ed., 1880. 
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amongst other ways, in the complete absence of the necrosis which 
invariably occurs in the latter. 

The third is an uncomplicated epithelial neoplasm of the lung 
arising from the alveolar epithelium. 

In the numerous examples of cancer occurring in husband and 
wife, the same diversity is witnessed, with a few exceptions; and so it 
is among the tenants of “ cancer houses ” ; whence the same inference 
must be drawn—viz., that the tumours cannot be due to the growth of 
implanted cells. Equally true is it that the tumours arising in the 
members of cancerous families seldom affect the same organ and have 
a similar histological structure. Thus Paget 1 states that he “saw a 
young lady, aged 24, who had epithelioma of the pharynx and quickly 
died with it. Her mother, grandfather, and great-aunt and great¬ 
grandmother (all in one line) died with cancer of different organs.” 
Amongst other instances adduced by Paget (loc. cit.) are: (1) A man 
had medullary cancer of a toe, his father had cancer of the lip. (2) 
A woman had repeated epithelial cancers of the labia: her sister, her 
father’s sister, and her mother’s brother’s daughter, had cancer of the 
breast. (3) A man had epithelial cancer of the lip, whose grandmother 
had cancer of the breast. (4) A gentleman had epithelial cancer of the 
interior of the cheek; his aunt died with cancer of the breast. (5) A 
woman had medullary cancer of the breast; her mother had cancer of 
the uterus, and her uncle cancer of the face. (6) A woman had 
scirrhous cancer of the breast, whose mother’s uncle had cancer of the 
lip. (7) Of another woman with similar cancer, one cousin had cancer 
of the lip, another cousin cancer of the uterus. (8) A third woman had 
scirrhous cancer of the breast, whose grandfather had cancer of the lip. 
And he cites from Broca (“ Traite des Tumeurs ”) the case of a woman 
who died of cancer of the breast, of whose married daughters, two died 
with cancer of the liver, and two with cancer of the breast; one of 
these daughters had seven children, of whom one son died with cancer 
of the stomach, three daughters with cancer of the breast, and one with 
cancer of the liver; another of the daughters had also seven children, 
three of whom died with cancer of the breast, one of the liver, and one 
of the uterus; and of those daughters, one had a daughter who died 
with cancer of the breast. Dr. Herbert Spencer tells of a family in 
which a lady died a few weeks after parturition, with a sarcomatous 


1 “ Surgical Pathology,” 3rd ed., 1870, p. 793. 
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tumour of the left ilium ; and whose two brothers died later with 
abdominal sarcoma. 

The simultaneous growth of two independent carcinomata of 
different histological structure is an occurrence akin to this, and one 
of which a large number of examples can be brought together. What 
is more, in cancerous families the malignant growth may in some 
members take the form of a sarcoma. To quote from the same 
authority: “ In hereditary transmission the cancer material may be 
modified so that the form of the disease in the offspring may be different 
from that in the parent. The change from scirrhous to the medullary 
cancer, and vice versa, is not rare. I have mentioned cases of alter¬ 
nation between those and the epithelial cancers ; and a case of melanoid 
cancer in a patient descended from one with a scirrhous breast.” It 
may be pointed out here that Paget uses the word cancer to include all 
malignant tumours, whether carcinomatous or sarcomatous, and that 
medullary cancer might, therefore, be a soft form of either. The 
melanoid cancer, however, may safely be taken as having been a 
melanotic sarcoma. In this last connexion, may be cited the cases in 
which a carcinoma and a sarcoma occur in different organs of the same 
individual, or even in the same organ. A fair number of examples of 
the last association have been recorded in the uterus. Dr. Herbert 
Spencer has described one such, and collected others, 1 and one has 
lately come into the College possession through Dr. J. P. Hedley, in 
which the uterine cavity is distended with a sarcomatous tumour, whilst 
the endometrium is the seat of an ordinary carcinoma. 

And as a still closer connexion we have the occurrence of the mixed 
form of neopla'sm, the carcino-sarcoma, where at the same spot both 
manifestations of malignancy, epithelial and connective tissue, are 
intermingled. 

There is, however, a second hypothesis of transference as a post¬ 
natal phenomenon, which the various facts brought together suggest, 
viz., that the cell may be the vehicle of an ultramicroscopic virus 
symbiotic with it; and that if transplantation of the cell fails, the virus 
may be freed, and after its absorption and distribution may infect some 
structure of a second individual, provided that there is any such 
structure prepared for its symbiosis: from the latter reservation, there 
is logically no escape. 


1 Obst. Soc. Trans. 1905, xlvii, p. 338. 
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In some such way the production of carcinomatous disease might 
follow in another organ than that originally affected, and the resulting 
lesion present a different histological structure. Whether the virus, in 
hereditary transmission, is itself transferred, or whether the trans¬ 
mission is limited to the aptitude of certain cells for infection after 
birth is a matter that need not be discussed. But it will be clear that 
the parasitic hypothesis is not disposed of by the facts established in 
regard to heredity. The problem is, in this respect, parallel with that 
of tuberculosis where the phenomena rarely concern the transmission 
of the bacillus, but the aptitude of particular members of a family to 
receive infection. As in other bacillary infections, the virulence of the 
micro-organism and its dosage, naturally play important parts; never¬ 
theless, the factor of predisposition is one recognized by clinicians; and 
means, that given the same virulence and the same dose, some 
individuals would be infected whilst others would escape. The same 
factors would, all of them, obviously obtain likewise in the case of 
cancer, supposing it were due to an extraneous infection. Those living 
with, or nursing cancerous patients, would be subjected to greater 
exposure, and so be more likely to contract the disease. Nor is the 
incidence of “ spontaneous ” cancer amongst mice kept together in 
confinement surprising on such an hypothesis: a cancer laboratory is, 
in fact, a cancer-house. 

And somewhat the same answer may meet the objections raised by 
the results of the experimental prophylactic immunization against 
grafted mouse cancer, by the previous subcutaneous injection of mouse 
blood, or of mouse embryo, or mouse skin : they so modify the fate of 
the grafted cells that the virus is rendered harmless, since no other 
cells are prepared for its symbiosis. 

If the results of the mouse-feeding experiments recorded in the 
present communication are to be interpreted, then, on a parasitic 
hypothesis, it would be that the carcinogenic virus is freed, on the 
destruction of the ingested cells, and transferred after absorption, to 
the body of the host, wherein it incites the formation of a malignant 
neoplasm in some spot where the cells are prepared for its symbiosis. 
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DISCUSSION. 

Dr. J. A. Murray : I may point out that the round-celled growth and 
the tumour of the lung are conditions common in the mouse, and of doubtful 
malignancy. If these two growths are excluded for these reasons, one mouse 
in four had developed cancer under the conditions of the experiment, and this 
is not an exceptionally high proportion for mice of 2 years of age and over. 
The results do not, therefore, in my opinion necessitate the assumption of the 
transference of a virus from the tumours with which the mice were fed, to the 
cells of the animals eating the tumours. 

Mr. Me Adam Eccles : I have been much interested in the report of 
these experiments of feeding mice with “ mouse cancer,” and in hearing that 
Mr. Shattock is inclined to revert to the parasitic theory of the origin of 
malignant tumours. I confess that I have never wavered from such a belief, 
and the reference to the old idea of “ cancer-houses,” reminds me of some 
facts which concerned me in my youth because of their connexion with my 
own family. There was an old Georgian farm-house in South Devon, lying 
somewhat low, and surrounded by hills, with a stream running by one side 
and passing into a pond below the level of the front entrance. The house had 
several large cellars beneath it, which were always damp. All its rooms, but 
particularly the kitchen and the servants’ quarters, were infested with mice. 
The farm and its buildings had been for many years in the possession of my 
family, but the house was usually occupied by tenants, who were not members 
of the family. Among these, several instances of malignant disease havir g 
been the cause of death were known, although I have unfortunately no details. 
Some forty years ago a member of my family and his wife, a lady several 
years older than he, came to occupy the house. My family on this side is a 
long-lived one, and has been altogether free from malignant disease for at 
least two previous generationsi Some eight years after the above (who had 
no children) entered into possession, one of the elder female servants developed 
carcinoma of the mammary gland; and two years later the wife contracted 
carcinoma of the larynx and died in the house. About three years afterwards 
the husband, then aged 40, who had remained on in the house after his 
wife’s death, became the subject of primary carcinoma of the liver. The 
house was subsequently tenanted by another family, of whom two members 
died within its walls from malignant disease; details of these cases I cannot 
furnish. The house has since been demolished. From a purely clinical point 
of view, it has always seemed to me that malignant disease was in some way 
connected with an infective agent; and I have often wondered whether the 
domestic mouse, always with us and frequently fouling our food, might not 
be a carrier or the intermediate host of a virus capable of producing sarcoma 
or carcinoma in the human subject. 



Section of pathology 
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(February 13, 1917.) 

The Changes in the Central Nervous System in 
Hypothyroidism. 

By F. W. Mott, Major R.A.M.C., M.D., LL.D., F.R.S. 

« 

I have published two communications in the Proceedings of the 
Section of Psychiatry of this Society on the changes in the central 
nervous system in hypothyroidism. The nervous symptoms of myx- 
oedema point to a condition of exhaustion of nervous energy, which can 
he remedied by the administration of thyroid gland; consequently a 
priori upon the assumption that the basophile resistance of the nerve 
cell is a source of nervous energy, we should expect to find what 
actually I have now found to exist in seven cases—viz., a marked 
chromatolysis, which in sections of the brain and spinal cord is 
revealed by the partial or complete disappearance of the Nissl granules 
throughout the central nervous system. 

Since the former publications, a very advanced case of hypo¬ 
thyroidism was admitted to Claybury Asylum: this patient showed 
well marked signs of myxoedema and very marked mental nervous 
symptoms. Before recounting the clinical notes and pathological 
findings in this case, which accord in great measure with the other 
cases recorded, except that the mental symptoms were more profound, 
I will briefly relate a summary of the clinical facts and pathological 
findings in the six previously recorded cases. But before doing so, 
I should like to call attention to a valuable paper by Dr. Kojima on the 
mh —13 
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“ductless glands in 110 cases of insanity.” This work was done in 
my laboratory, and published in the Proceedings of the Section of 
Psychiatry of the Royal Society of Medicine (vol. viii). I shall have 
occasion to refer to one or two conclusions at which Dr. Kojima arrived 
in connexion with hypothyroidism and the other ductless glands. 

Conclusions begabding a Cobbelation op Hypothyboidism and 
Changes in the Centbal Nebvous System. 

There is a universal chromatolytic change in the cells of the central 
nervous system, sparing no system or group of systems of neurones 
entirely. The changes have been especially noted in the smaller cells 
of the autonomic nuclei—e.g., the vagus and glosso-pharyngeal. The 
cells of the olivary body show much less change, and the Purkinje cells 
of the cerebellum show less chromatolysis than the large motor cells of 
the medulla oblongata, spinal cord and Betz cells of the cortex, and 
there is no increase of neuroglia. All the asylum cases, especially 
four of the five, showed marked chromatolysis of the cortical cells. 
The one that showed the least degree of mental confusion and other 
signs of insanity, exhibited the least change in the cortical' cells. 

The lantern slides of the case I am about to show exhibit very 
marked changes, and the mental symptoms in this case were most 
pronounced. Unfortunately, the notes do not permit correlation of 
the changes in the bulb, in these asylum cases, with the symptoms 
indicative of affection of the autonomic nuclei, as was possible in the 
hospital cases. 

But I have come to the conclusion that there is a type of insanity in 
women about the climacteric, in which a manic-depressive condition, 
associated with mental confusion, hallucinations, delusions—mainly of 
persecution—loss of memory of recent events, slowness of thought 
and utterance, and terminating in dementia, may arise as a result 
of a particular form of hypothyroidism. This hypothyroidism is 
characterized:— 

(1) By an atrophy of the glandular structure of the thyroid, inter¬ 
stitial fibrous hyperplasia, and abundant infiltration of the same with 
lymphocytes; a condition of chronic inflammation arising from a toxic 
condition, probably local in its source, as Kojima has shown; the 
adjacent parathyroids do not exhibit this change. 

(2) By an increase in weight of the pituitary gland as a rule, but 
not always ; nevertheless, there is, as was shown by Boyce and Beadles 
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long ago, and later by Herring in experimental hypothyroidism, an 
increase of the pars intermedia. Herring has also shown that the cells 
of this structure invade the pars nervosa, and I shall show that this 
has occurred in the case under consideration. This is of interest, for 
Schafer, in his work “ The Endocrine Organs,” states: “ Whether the 
phenomenon also occurs in myxoedema has not been noted, hut it will 
probably be found to be the case.” All five cases of hypothyroidism, in 
which the pituitary was examined, showed an excess of colloid in the 
pars intermedia. As a control it may be stated, that the characteristic 
perinuclear chromatolysis of the nerve cells found in these cases was 
not discovered in two cases of simple atrophy of the thyroid gland. 
Examination of the thyroid gland in these two cases showed still 
normal colloid vesicles, and although there was an increase of fibrous 
tissue, there was no lymphocytic infiltration, indicative of a local toxic 
inflammation; neither was there any increase of the pars intermedia 
or colloid material, observed by Dr. Kojima. 

Of course we have always to consider how far the atrophy of a 
gland, and failure of its function, may act in upsetting the bio-chemical 
balance existing between the secretions of all the ductless glands and 
the sexual glands. In the five asylum cases in which the suprarenal 
glands were examined a deficiency of lipoid in the cortex was observed, 
but it would be unscientific to correlate this condition certainly with the 
thyroid atrophy, for the patients have died usually of some acute infective 
disease, and Elliot has shown that the lipoid is diminished in cases of 
death from infective disease. Still it is suggestive. Dr. Kojima, in his 
exhaustive examination of all the ductless glands in three cases, came to 
the conclusion that he could exclude the probability that changes in 
any other ductless glands than the thyroid can be responsible for the 
nervous and mental symptoms, and the histological changes in the 
central nervous system. It is suggested, however, that the ovaries were 
affected in three cases. “ It may be remarked that these were the cases 
in which there was not merely a glandular atrophy, but there was also a 
marked chronic inflammatory, interstitial change.” 

This case, which I am about to show, had extraordinarily large 
ovaries and an enormous number of corpora albicantia, but healthy 
Graafian follicles were present. 

It may be mentioned that in all these cases the blood and cerebro¬ 
spinal fluid gave a negative Wassermann reaction. 
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A Case op Myxcedema. 

E. A., aged 38. Admitted to Claybury Asylum on March 23, 1916, 
with no history of previous illness or treatment. The medical certificate 
states: “ She is continually shouting and screaming out that she is 
falling.” 

“Physical Examination— Bruises were found on forearms and legs. 
The muscular system showed paresis. The abdomen was distended, 
and the lungs full of r&les. There was incontinence of urine, and 
continuous metrorrhagia. The knee-jerks were absent, hut the patient’s 
condition did not permit of systematic examination of the reflexes, as 
she was in the last stage of exhaustion when admitted.” 

Abstract of Notes made on Admission. —“ Patient was suffering from 
confusional insanity with myxoedema. She was at times very noisy, 
due to hallucinations of sight and hearing. She rambled inconsequently 
of things she imagined she saw and heard. She thought she was 
falling through space and was inclined to be noisy. She took nourish¬ 
ment—milk and brandy and beef-tea, but her breathing became laboured, 
and her face and hands blue. Her pulse was barely perceptible, and 
temperature subnormal. General weakness and restlessness developed 
with the onset of broncho-pneumonia. She died from heart failure 
about thirty-eight hours after admission.” 

Notes of Post-mortem Examination. —“ Examination of the brain 
showed considerable wasting of the convolutions, with enlarged sulci, 
especially in the central region; the cortex was thin and the striation 
poor; the fourth ventricle was not granular, and the membranes stripped 
without erosion. The weight of the brain was 1,115 grm., the right 
hemisphere weighing 480 grm. and the left 475 grm. The dura mater 
was slightly thickened, and there was excess of fluid in the subdural 
space. The pia-arachnoid was slightly opaque but not adherent. There 
was slight atheroma of the vessels. The thyroid was very small and 
atrophic. The bronchial glands were enlarged and black, and the lungs 
congested and filled with muco-purulent material, and showed signs of 
commencing broncho-pneumonia; there was adhesion of the posterior 
border and base of the left pleura. The right lung weighed 655 grm. 
and the left 610 grm. The heart was well shaped, with a marked 
deposit of fat; the right ventricle enlarged, as also the auricle, and 
there was slight atheroma of the aorta and great vessels. The liver 
weighed 1,470 grm., and was enlarged, with increase of fibrous tissue, 
and opacity of the capsule in some places. The bile was dark, and the 
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spleen weighed 145 grm. The kidneys each weighed 160 grm.; they 
stripped easily, were slightly atrophic, with a fatty deposit everywhere. 
The adrenals were small, but of normal appearance on section. The 
uterus was long and in good condition, but the ovaries were unusually 
large and abnormally long: as long as the tubes. The right ovary 
weighed 7 grm. and was 3 in. long; the left ovary weighed 5'5 grm. 
and was 2£ in. long. The patient weighed 68 kiloB; her hair was 
very thin, and her general condition fatty. The muscular system 
was covered with a fatty deposit, and her teeth were bad. The cause 
of death was heart failure.” 

Remarks .—The practitioner under whose care the patient had been 
told me that he had considered the case was one of general paralysis of 
the insane. She was demented, and her speech was affected. Seeing 
that he had had experience as a medical officer at an asylum he was 
surprised when I told him that the brain presented no macroscopic 
or microscopic signs of this disease, and that the case was one of 
myxoedema with confusional insanity. 

Microscopic Examination. 

Portions of the ascending frontal cortex, the basal ganglia, the pons 
and medulla, after hardening in formaldehyde solution, were prepared 
for sections by the paraffin method. Also the pituitary, thyroid and 
suprarenal glands were similarly treated. 

Sections of the brain, 5 c.c. thick, were cut and stained by Nissl’s 
method, also with polychrome and thionin dyes. A very distinct 
chromatolysis of the cells in all the regions was observed; especially 
marked was the change in the Betz cells of the cortex, although all the 
pyramidal cells are more or less affected. Some cells have lost all their 
basophile staining substance; in others there is a marked perivascular 
chromatolysis and a complete or partial disappearance of the granules. 
The nucleus is often eccentric in position (vide photomicrographs, figs. 1 
and 2). 

The cells of the medulla, the pons and the basal ganglia, show a 
similar marked chromatolysis (vide photomicrograph, fig. 3). The 
changes correspond indeed with those I have previously described 
as occurring in myxoedema, only they are, generally speaking, more 
advanced; especially do I refer to the cells of the cortex. 

Sections of the thyroid were cut and stained with hsematoxylin and 
eosin. The characteristic appearance observed in the other cases was 
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Fig. i. 

Section of frontal cortex, stained by Nissl’s method. The small, medium, and 
large sized pyramidal cells all show advanced chromatolysis, (x 480.) 



Fig. 2. 

Section of ascending frontal convolution, stained by Nissl’s method. Two 
large Betz (psychomotor) cells exhibiting advanced chromatolysis. No tigroid 
substance can be seen. (x 390.) 
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demonstrable—namely, almost complete disappearance of the colloid in 
the vesicles, a marked interstitial fibrosis and lymphocyte infiltration. 

The Pituitary Gland. —Sections were cut and stained with hsema- 
toxylin and eosin, and microscopic examination showed that the pars 
intermedia exhibited an excess of colloid, and an extension of this 
portion of the gland into the pars nervosa to such a degree that out¬ 
lying isolated cells were observed almost throughout the whole posterior 
portion of the gland. The examination of the vesicles of the } )ars 
intermedia with a high power magnification shows that the colloid 
substance is a secretion of the cells, for their cytoplasm can be seen 
filled with a hyaline eosin oxyphile colloid staining substance, similar to 



Fig. 3. 

Small and large cells of the hypoglossal nucleus showing advanced 
chromatolysis. (x 340.) 

the oxyphile colloid in the vesicles. The most outlying cells in the 
pars nervosa also show this hyaline eosin staining substance, vide 
fig. 4. I have not found “ an increase of free hyaline and granular 
masses ” through the pars nervosa, described and figured by Herring, 
as occurring after removal of the thyroids, but the conditions above 
noted are of a similar nature though less in degree. What part this 
increase of the colloid of the pars intermedia may play in accounting 
for the clinical and anatomical changes in the nervous system, it is not 
permissible to say on existing evidence. It might be argued that it is a 
compensatory change; Schafer, however, states “ the pituitary colloid 
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Fio. 4. 

Drawing of the pars intermedia, showing the colloid in excess, extension of 
the gland structure into the pars nervosa, and outlying isolated cells scattered 
through the whole of the adjacent posterior lobe. ( x 100.) 
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is not identical with that of the thyroid. It is noteworthy that it does 
not contain iodine, which is a characteristic component of the thyroidal 
colloid in all animals. Even many months after thyroid removal, 
Sutherland Simpson and Andrew Hunter were unable to detect the 
least trace of iodine in the sheep’s pituitary. The pituitary cannot take 
the place of the thyroid in animals affected with cachexia thyreopriva, 
nor is pituitary extract able to take the place of thyroid extract in the 
treatment of goitre and myxcedema. There is therefore no evidence 
that these two organs act vicariously.” However it seems that, as 
Cushing and Herring have shown that the colloid of the pars intermedia 
passes into the third ventricle, it therefore enters the cerebrospinal 
fluid, and in this way it may have some influence in determining 
the nervous symptoms and the chromatolytic changes on the nerve 
cells. The physiological activity of the posterior lobe of the pituitary 
gland is connected with the presence in it of the colloid secretions 
of the pars intermedia, for it is difficult to believe that the neuroglial 
tissue, of which the posterior lobe consists, can possess active autacoid 
properties. 

The Suprarenal Glands .—Sections were cut by freezing formaldehyde 
hardened portions of the gland; these were then stained with Scharlach 
and hsematoxylin, and mounted in Farrant’s solution. These showed 
marked diminution of the lipoid contents of the cortex, more so 
than I think can be accounted for by the broncho-pneumonia found 
post mortem. The ovaries were extraordinarily large, contained a 
great number of corpora lutea vera, and numbers of normal Graafian 
follicles, pointing to a high degree of reproductive activity; whether 
this evidence of generative hyperfunction can be associated with the 
changes in the thyroid gland I am unable to say, but it is well known 
that an important interaction exists between the thyroid and the 
generative glands. The thyroid becomes enlarged at puberty, during 
menstruation and during pregnancy. Myxoedema is much more 
frequently met with in women than in men. 
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(.February 13, 1917.) 

Phalangeal Anarthrosis (Synostosis, Ankylosis) Transmitted 
through Fourteen Generations. 

By Dr. H. Drinkwater. 

This rare condition is illustrated in the radiograph of the hands 
of A. T., who very kindly had it taken at my request, and to whom I 
have to express my grateful thanks. He also supplied me with many 
of the following particulars. The special scientific interest of the 
abnormality is the fact—or what is almost certainly a fact—that it has 
been inherited from an ancestor who died in the year 1453. It thus 
constitutes the longest period through which an anatomical abnormality 
has been traced. It is true that the Hapsburg lip has been traced 
back to the fourteenth century, but this can scarcely be called an 
abnormality. 1 

Anatomical Features. 

Thumb and first finger : These are normal in every respect, and all 
the joints have the natural mobility. 

Middle finger: The terminal joint is freely movable, but the next 
joint, between the middle and the proximal phalanges, is only very 
slightly so, and the finger at this part is seen to be considerably 
swollen, from an enlargement of the articular ends of the bones. 

The ring and little fingers: These show the characteristic defect. 
The distal interphalangeal joint is free in each, but the proximal joint 
is absolutely immovable, from complete continuity of the middle with 
the proximal phalanx. 

The cutaneous creases and folds of the knuckles are normal over 
the movable joints, but are absent over the joints that are fixed—i.e., 
the skin of the ring and little fingers is quite smooth except over the 
distal articulation. 

All the fingers are movable at the metacarpo-phalangeal joints, but 
the middle, ring and little fingers cannot be made to touch the palm. 

Both hands are perfectly symmetrical. 


Vide Woods, “ Heredity in Royalty.” 
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The feet: All the toes, except the hallux, are affected exactly like 
the ring and little fingers — i.e., there is a continuity at the site of 
the proximal interphalangeal joints. There is no other physical 
defect. 



Fig. 1. 

A skiagram of the hands of A. T., showing continuity of the proximal and 
middle phalanges in the ring and little fingers. 


A. T. had seven brothers, all tall, the least so being 6 ft. 2 in. in 
height, which is 5 or 6 in. above the average height of males. 
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Affected Relatives. 

A. T.’s father was married twice; one of A. TVs half brothers 
shows precisely the same abnormality, as did also the father and the 
paternal grandfather; and these are all that were affected so far as he 
knows for certain. 

A. T. is a direct descendant in the male line from John Talbot, the 
first Earl of Shrewsbury, one of the prominent characters in Shake¬ 
speare’s Henry VI, and it has been discovered that his fingers 
showed the same abnormality that I have described in A. T. 

John Talbot, first Earl of Shrewsbury was killed at the battle of 
Chastillon, near Bordeaux, in the year 1453, in which the French were 
victorious, for with more daring than prudence he attacked the French 
Army without waiting for the arrival of his Artillery. Tradition said 
that his thigh bone was broken whilst he was on horseback, and when 
he fell from his horse he was killed by the blow of a battle axe on the 
head. He had expressed a wish for his heart to be buried at Whit¬ 
church, because he had fought surrounded by Whitchurch men. His 
body was brought home and his heart buried immediately in front 
of the porch. At the side of the porch is a tablet which reads— 

“ Beneath this stone (in this porch) rests the embalmed 
Heart of John Talbot, first Earl of Salop, who for twenty-four 
years fought his Country’s battles against the French and was 
slain at the battle of Bordeaux A.D. 1453,” &c. 

His tomb, surmounted by a stone effigy, is inside the church, near 
the chancel. In 1874 this tomb was repaired at the request and expense 
of Adelaide, Countess of Brownlow, a descendant of John Talbot, and 
the skeleton was taken out. When the bones were examined they were 
found to support the tradition as to the way in which he had met 
his death; for the skull was found cleft in the right upper occipital 
region, and the right thigh bone was found to have been fractured. 

Bishop Abraham (Assistant Bishop of Lichfield) visited Whit¬ 
church at this time and was shown the bones by the Rector, the Rev. 
W. H. Egerton, and photographs were taken by Mr. T. R. Crosse, of 
Whitchurch, who has kindly given me permission to publish these illus¬ 
trations. Bishop Abraham was a very intimate friend of A. T., and 
knowing of his digital peculiarity at once examined the bones of the 
fingers, and discovered the same ankylosis that exists in the fingers of 
A. T., and he wrote to his friend to inform him of what he had found. 
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An account of these bones was written by Mr. Egerton, the Rector, and 
published in the Standard in 1877. 

In the stone effigy the hands are close together resting on the chest. 
The fingers are somewhat damaged, but the middle finger shows pre¬ 
cisely the same thickening of the proximal interphalangeal joint that 
is so conspicuous in A. T., as described above. A. T. informs me that 
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Fig. 2 . 

A photograph of the tablet in the porch at Whitchurch, recording the death of 
John Talbot, first Earl of Salop. 
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Fig. 3. 

The stone effigy of John Talbot, first Earl of Salop, from the tomb beneath 
which the skeleton was taken out in 1874 ; the middle finger exhibited the same 
enlargement as in his living descendant, A. T. 



Fig. 4. 

The skull of John Talbot, showing a cleft in the occipital region. 
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“ the figure is a contemporary one, so may very well have reproduced 
John Talbot’s finger.” 

It is clear, then, that the anatomical defect of A. T. has been inherited 
from John Talbot, who was born more than five hundred years ago, for 
at the time of his death, in 1453, he was about 65 years of age. 

A. T.’s mother and paternal grandmother did not possess this 
abnormality, nor was it present in the families to which they belonged. 
The mode of its inheritance in recent members of the Talbot family 
shows that it behaves as a Mendelian dominant; and, that being so, it 
must have been inherited by every individual who comes in the direct 
line of descent from John Talbot to A. T., for a dominant characteristic 
does not skip a generation. 

I have constructed the family pedigree from the data given in 
“ Burke’s Peerage,” and this shows, in capital letters, the members 
who would have exhibited this abnormality if the above hypothesis 
is correct. 


Addendum. 

On April 24, 1916, I received from Professor Harvey Cushing, of 
Boston, U.S.A., a paper entitled “Hereditary Anchylosis of the 
Proximal Phalangeal Joints (Synphalangism),” reprinted from Genetics 
of January, 1916, and a letter asking me to try to find certain relatives 
of the family he described resident in this country. The condition 
described by him is essentially the same as that found in A. T., but I 
cannot trace any blood relationship between the two families. It 
is remarkable that when I received Professor Cushing’s paper I was in 
correspondence with A. T., having heard of his abnormality on 
March 27, 1916. 

Professor Cushing makes several references to my papers on 
Brachydactyly, but I do not think there is any genetic relationship 
between that condition and “ Synphalangism.” His paper is also 
illustrated with photographs showing the appearance of the hand when 
an attempt is made to flex the fingers. I regret not having secured a 
similar photograph. 

What is the most appropriate name for this abnormal condition of 
the digits ? If the term “ ankylosis ” is selected it is rather assuming 
too much, for, as Professor Shattock has reminded me, it is generally 
applied to a fixation of a joint, by fibrous or bony union, that has once 
been movable, and it is not known whether a movable joint ever existed 
in these fingers at the site of the missing articulation. “ Anarthrosis ” 
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seems to be free from objection, as it describes the present condition 
accurately. In the condition termed “ brachydactyly,” there is a con¬ 
dition of anarthrosis in the adult, but this is correctly termed ankylosis, 
because in every case there is in childhood free movement at all the 
joints, and the abnormal ones only become fixed and obliterated in later 
life, generally in early youth, as described in numerous instances in 
my papers on brachydactyly. 

What has occurred in the family of A. T. cannot be known with any 
degree of certainty until one examines the radiograph of an affected 
child belonging to the family. 


(February 13, 1917.) 

Case of Congenital Hypertrophy of the Lower Limb. 

By Hugh S. Stannus, M.D.Lond., Temp. Major, D.D.M.S. 

Nyasaland Field Force. 

WITH A NOTE 

By P. Perrow, Lieutenant S.A.A.M.C., Radiologist Nyasaland 

Field Force. 

In two papers published in Biometrika 1 1 have dealt with congenital 
anomalies met with in Nyasaland; further cases are noted in a paper 
by Dr. S. A. Kinnier Wilson and myself. 2 The following is published 
as an addition to the cases collected in those papers. It was met with 
casually during military operations against the southern part of German 
East Africa. 

Kaliembe, of Mwamboneke village, New Langenburg District, 

German East Africa, male, aged about 17, of the Amwamba tribe, ! 

on examination presents a general hypertrophy of the right lower 
limb. His history makes it clear that this limb- was larger than the 
other at birth and that the disproportion has persisted with growth. 

1 Biometrika , ix, Nos. 3 and 4, 1913 ; x, No. 1, 1914. 

* “ La Microm&ie Hum^rale Bilaterale Congenitale,” Nouv . Iconog. de la Salpet No. 6, 
November-December, 1911. 
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The father, mother, and elder brother and sister were all seen and 
examined, and presented no abnormality of growth, neither is there 
any history of such occurring in other members of the family. His 
father and brother are men of average height among their tribe, 
172‘5 cm. The mother is a small made woman with stature judged 
at 142‘0 cm. 

The subject of this article measured 154 cm. standing on his left 
foot. He was of poor physique, but except for the affection of the 
right leg and a similar, but minor change in the left foot, there were 
no physical signs of disease nor any other obvious anomaly of growth. 
There were no signs of acromegaly. The left foot presented an 
appearance of an overgrowth affecting the outer three-fifths of the 
part; while the hallux and second digit seemed normal in proportions, 
the outer three toes and the part of the foot behind them were 
enlarged, causing some distortion of the second toe by pressure, and 
some degree of varus. 

Turning now to the right lower limb, little need be added to the 
information which the photographs and radiographs yield. These 
were very kindly taken for me by Lieutenant P. Perrow, S.A.A.M.C., 
Radiologist to the Nyasaland Pield Force, to whom my best thanks are 
due. The deformity appears to be greater in degree as we pass from 
the distal to the peripheral part of the limb (figs. 1 and 2). The upper 
part of the thigh is little affected, while the buttock and parts entering 
into the hip-joint appear normal. Movement at this joint is 
normal. As we pass down the limb the increase in size is greater, so 
that the foot appears disproportionately larger than the rest of 
the limb, and judging by length alone might belong to a hypothetical 
man of about 6 ft. 10 in. in stature. The following measurements 
were taken:— 


(1) From anterior superior iliao spine to tubercle of fibula 

(2) From tubercle of fibula to tip of external malleolus 

(3) Total length of leg 

(4) Circumference at middle of thigh 

(5) „ at knee 

(6) ,, at calf... 

(7) Length of foot—tip of big toe to back of heel 


Left leg Right leg 

... 44 cm. ... 51 cm. 

... 40 „ ... 50 „ 

... 84 ,, ... 101 „ 

... 47 „ ... 59 „ 

... 82 ,, ... 50 ,, 

... 28 „ ... 36 „ 

... 26 . 35 „ 


The skin appears to unaided vision to be normal; there is no 
oedema. To touch the sensation yielded to the examining hand sug¬ 
gests abundance of loose subcutaneous fatty tissue; this is most notable 
about the knee-joint, which is very puffy looking. It is impossible 
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to distinguish the patellar tendon by palpation; and the skiagram 
suggested that it has probably stretched and atrophied. 

The limb is carried in a position of partial eversion, the rotation 
being greatest at the knee, which is also partly flexed; movement at 
the knee is limited to about 5°. 



Fig. l. 

Showing the position in which the hypertrophied lower limb is carried— 
viz., partial eversion—the rotation being greatest at the knee, which is also 
partly flexed. 


I do not propose to enter here into the theories of the possible 
causation of such abnormalities ; and owing to conditions of military 
service I am unable to give any references to the literature of the 
subject. 



Section of Pathology 


71 


Note upon the Radiography of the Limr by Mr. Perrow. 

In studying the radiograms due allowance must be made for dis¬ 
tortion inseparable from a limb of such enormous size. Bearing this 
fact in mind it may be observed that the femur is practically normal 



Fig. 2. 

An antero-posterior view of the hypertrophied lower limb. 


in diameter but is certainly elongated. The patella is obviously mis- 
formed, and the head of the tibia deficiently developed. The portion 
of the tibia shown in radiogram I is abnormally large, whilst that of 
the fibula is extremely slender. The radiogram of the ankle shows a 
mh— 136 
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normal articulation, but one of gigantic proportions. The fibula and 
tibia present their normal relations. 

A radiogram of the right foot in a position of equinovarus shows 
what appears to be an articulation between the fourth and fifth 
metatarsals; apart from this and except for their unnatural size, the 
bones present a normal form and structure. The epiphyses of the 
four outer metatarsals and phalanges are ununited, while that of 
the os calcis is united—which would corroborate Dr. Stannus’s estimate 
of the boy’s age as being between 17 and 18. There is no extra 
epiphysis for the tuberosity of the fifth metatarsal, and no extra distal 
epiphysis for the first metatarsal. 

A radiogram of the left foot demonstrates that the first and second 
toes are normal, whilst the third, fourth and fifth, with their corespond¬ 
ing metatarsals, are considerably enlarged, more especially in the long 
axis. 



Section of jpatboloas. 

President—Dr. F. W. Andrewes, F.R.S. 


(February 13, 1917.) 

Punctiform Haemorrhages of the Brain in Gas Poisoning. 
By F. W. Mott, M.D., LL.D., F.R.S., Major R.A.M.C.(T.). 

The subject of punctiform haemorrhages in the brain in gas poisoning 
has awakened new interest on account of its existence in fatal cases of 
shell shock with burial, and in cases of death from inhalation of 
poisonous gases, either as a result of their liberation by explosives in 
confined spaces, such as mines, trenches, and dug-outs, or as a result 
of an offensive gas attack by the enemy. I shall endeavour in 
this communication to explain the cause of these punctiform 
haemorrhages. 

In 1907 I published in the Archives of Neurology and Psychiatry 
(iii) a paper on “ Carbon Monoxide and Nickel Carbonyl Poisoning.” I 
came to the conclusion that the nickel carbonyl poisoning was really 
due to the inhalation of CO employed in the manufacture of nickel. 
Two such cases occurred of which I had the opportunity of examining 
the central nervous system, and I found multiple punctate haemorrhages 
throughout the white matter of the brain, as you see in these 
photomicrographs. 

In this paper I compared the naked-eye and microscopic appearance 
of the central nervous system in these cases of nickel carbonyl poisoning, 
with those observed in a case of suicide by illuminating gas, and I 


my —13 
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considered them to be identical in nature. I also reviewed in this paper 
the clinical symptoms and pathology of CO poisoning, in respect to the 
findings in the central nervous system, and especially the causes which 
occasioned the haemorrhages. All three cases died in from four to 
eight days with the complication of pneumonia. Thrombotic occlu¬ 
sion of the cerebral arterioles or venules was considered to be the 
cause of the haemorrhages ; in one case from the nickel car¬ 
bonyl works an organized thrombus was found in a vessel of the 
medulla. 

In the case of suicide by illuminating gas, admitted under my 
care at Charing Cross Hospital, signs of cerebral haemorrhage occurred 
within twenty hours of commencement of the inhalation of the gas, 
for the limbs became rigid, and a plantar extensor reflex was obtained. 
At first the temperature on admission was 99° F., but when the rigidity 
of the limbs and the plantar extensor response was discovered six hours 
later, the temperature had risen to 105° F., and the pulse and respira¬ 
tion had become very rapid. 

The nervous symptoms pointed to the occurrence of the punctiform 
haemorrhages found post mortem in the internal capsules, and it may 
be assumed that the rise of temperature might have been due to the 
toxaemia coincident with the onset of pneumonia ; for when the patient 
died, on the fourth day, pneumonic consolidation was found. Full 
notes of the clinical symptoms and post-mortem findings were reported. 
Microscopic investigation showed fatty degeneration of the heart and of 
the epithelium of the convoluted tubules of the kidney. Punctiform 
haemorrhages, attributed to hyaline thrombosis of small vessels of the 
white matter, have been described by Bignami and Nazari in various 
diseases; for example, aestivo-autumnal malaria, apoplexy, diplococcal 
meningitis, following pneumonia and measles. It is possible, there¬ 
fore, that pneumococcic toxaemia was productive of, or associated 
with, the causation of the haemorrhages in these cases of CO 
poisoning. 

But I am inclined to think that the CO poisoning alone would 
be capable of causing the punctiform haemorrhages, for the following 
reasons: In both cases from the nickel works there was evidence of old 
haemorrhages in the form of minute round or oval punctiform patches of 
softening, indicative of gas poisoning on some occasion previous to the 
man being obliged to give up work. And it was legitimate to attribute 
these symptoms they suffered with—namely, giddiness, vomiting, and 
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headache (migrainous attacks)—to the gas poisoning, causing congestive 
stasis and haemorrhages. It is well to note that these migrainous attacks 
are frequently met with in men and officers who have been exposed to 
those conditions in which CO or other forms of gas poisoning might 
have occurred without fatal results. 

From the facts observed in these three cases of CO poisoning, com¬ 
bined with certain anatomical conditions of the blood-vessels supplying 
the white matter of the brain, to which I shall now direct your atten¬ 
tion, an explanation can be offered why these miliary haemorrhages are 
found in the white matter of the cerebrum and basal ganglia, and not 
elsewhere in the brain. It must be recognized that a combination of 
factors may arise in CO poisoning—namely :— 

(1) The heart, owing to the anoxaemia, has to beat faster, and to do 
more work with less oxygen; consequently it may undergo fatty 
degeneration. 

(2) There is microscopic evidence of an irritative and degenerative 
endothelial change in the cerebral capillaries, as shown by mitosis of the 
nuclei, and a fatty degeneration made apparent by osmic acid staining. 
These changes may be due, as Lancereaux suggested, to CO in the 
serum, but aggravated by the pneumococcal toxin, which is also 
responsible for a tendency to increased fibrin formation of the blood, 
and to thrombosis in those vessels in which the anatomical conditions 
favour the lodgement of emboli, or clotting of the blood from congestive 
or inflammatory stasis. 

The microscopic appearances of these punctiform haemorrhages in 
known cases of CO poisoning, terminating in death by pneumonia, are 
similar to those shown in fig. 1 (p. 79), which is a section of the corpus 
callosum, showing punctiform haemorrhages, from a case of shell shock 
with probable CO poisoning. 

Miliary Haemorrhages in Cases op Shell Concussion 
and Gas Poisoning. 

I may now mention that the microscopic appearances found in 
these cases of CO poisoning, dying with pneumonia respectively after 
four days, eight days, and seven days, were in all respects similar 
to the appearances presented by sections of brains received from 
France, notified as dying of shell shock with burial and from gas 
poisoning—with one exception, and that only differed in the fact that 



76 Mott: Haemorrhages of the Brain in Gas Poisoning 

a large part of the haemoglobin had been converted into chocolate- 
coloured pigment granules, which blocked the small vessels in the 
haemorrhages. 

Before proceeding to the description of these cases I will call atten¬ 
tion to £he anatomical relations of the vessels of the white matter of the 
cerebrum, where these haemorrhages are found. 


Anatomical Relations op the Vessels Favouring 
Capillary Stasis. 

The pia mater covering the cortex sends delicate walled arteries and 
veins through the cortex to reach the subjacent white matter; the 
arteries consist of short and long vessels which, after giving off fine 
branches to the interlacing capillary network of the grey matter, 
terminate in a brush of fine arterioles; the short vessels end in this 
brush just below the cortex; the long penetrate deeper, to end in the 
corpus callosum and the centrum ovale. Each little artery breaks up 
into a tree, and forms a separate system of delicate arterioles. Each 
arteriole ends in a circumscribed area of capillaries, with an emerging 
vein. These veins do not anastomose. Thrombosis of arterioles or 
venules would therefore cause capillary stasis and haemorrhage into 
the brain substance in a circumscribed area, also escape of blood into 
the perivascular sheaths of arterioles or venules ; a condition generally 
found to occur where there are punctiform haemorrhages. Owing to 
the thin character of the walls of the arteries, it is difficult to decide 
whether a vessel in section is an artery or a vein. Punctiform 
haemorrhages are also found in great abundance in the brain structures 
supplied by the perforating arteries, especially those in which the opto- 
striate and lenticulo-striate branches terminate. These vessels give ofl‘ 
relatively few branches until they reach their destination in the basal 
ganglia and internal and external capsules; they then terminate in a 
brush of delicate walled arterioles. Each vessel supplies, as in the case 
of the cortical vessels, circumscribed areas of capillaries, and the result 
of embolism or thrombosis is the causation of similar small limited areas 
of haemorrhage and softening, which, when numerous, may become con¬ 
fluent. Stasis is favoured also by the narrow lumen of the capillaries 
of the brain. 
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Shell Shock and CO Poisoning. 

The brain of a man said to have died from shell shock was handed 
to me by Professor Keith for examination. The following notes accom¬ 
panied this brain:— 

Fatal case of shell shock with burial, from Captain Armstrong, R.A.M.C., 
No. 7 Mobile Laboratory, B.B.F. Sent on from No. 1 Mobile Laboratory. 
No. 8 on Captain Armstrong’s list. 

Brain of man, admitted unconscious, with history of having been 
buried by shell blowing in parapet. Remained stertorous for two days and 
died. 

Post-mortem Examination .—There is no wound of any kind on his body 
or head, and no visceral lesion. His ankle on one side was badly “ sprained,” 
but there were no fractures. The skull was unfractured, and no fracture of 
the base could be found. Brain shows multiple punctiform haemorrhages and 
some slight subpial extravasation. No other particulars. 

Photomicrographs illustrating the appearances presented by the brain in 
this case have been already published to illustrate my Lettsomian lectures 
to the Medical Society (1916). 

Having regard to the fact that these punctiform haemorrhages and 
hyaline thrombosis of vessels were identical in their microscopic 
appearances to those J had observed in CO poisoning, it occurred to me 
that the man may have been concussed and afterwards gassed while 
lying unconscious and buried (vide fig. 1). 

It may be argued that these punctiform haemorrhages were due 
solely to venous stasis and congestion, but I doubt this, for I have 
neither observed this condition in the number of cases of death from 
asphyxia occurring in status epilepticus nor after prolonged seizures 
of paralytic dementia, although I have examined the brains, macro- 
scopically and microscopically, in a great number of instances. 

A letter to me from the Trench War Committee confirmed the 
possibility of CO poisoning occurring when a large shell burst in a 
confined space, such as a dug-out or a trench, if incomplete detonation 
of the explosive occurred. Moreover, it must be remembered that CO 
is odourless, and may be present in trenches or dug-outs without 
its existence being known. When a mine is exploded considerable 
quantities of this gas may be formed, and it may travel through the 
ground considerable distances. 

In the memorandum on “ Gas Poisoning in Warfare ” issued by the 
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Director-General, Medical Services, British Armies in France, it is 
stated in respect to CO poisoning— 

The lungs show no abnormal changes in cases of rapid death. Small 
punctate haemorrhages may be found in the white matter of the brain, and 
sometimes ecchymosis in the meninges, if the case has been exposed to a 
concentration of CO sufficient to cause prolonged unconsciousness. 

The fact that CO is not found in the blood when the patient is 
examined, does not prove that death was not due to CO poisoning, for 
after some hours of exposure to air it cannot be detected, and there 
is little opportunity for making the test for some hours or even days. 
Captain Dunn read a very interesting paper before the Medical Society 
on epidemic nephritis, in which he showed hyaline thrombosis of the 
vessels of the alveoli of the lungs and of the glomerular capillaries of 
the kidney. 

In these cases he has observed multiple punctiform hoemorrhages of 
the brain, which he attributed to embolism by hyaline thrombi. These 
haemorrhages present exactly the same appearances as in CO poisoning 
or gas poisoning. In a letter he has written to me, he states that he 
has now observed these haemorrhages in four more cases of nephritis, so 
that their occurrence in the first case was not fortuitous. “ They are 
of quite similar appearance to those I have observed in phosgene 
poisoning.” He asks whether haemorrhages of that type are seen in 
uraemia. Lieutenant-Colonel T. R. Elliott has forwarded me a memo¬ 
randum by Captain H. W. Kaye on five autopsies on cases of poisoning 
by drift gas (Cl 2 + COCI 2 ) in which he describes blue-black dots in 
the brain of a seventy-hour case; he also refers to petechial haemor¬ 
rhages in the stomach and evidence of blood destruction in the spleen. 
Lieutenant-Colonel Elliott also calls attention to the fact t _at Captain 
Henry was the first to describe thrombi in the renal vessels and he 
disagreed with Dunn and McNee when they described renal emboli as 
coming from the lung. 

Examination op the Brain in Gas Poisoning. 

I have recently had the opportunity of examining the brains of two 
cases of gas poisoning, in which gas was employed in an offensive by 
the enemy; and one is of special interest. 

The whole of the white matter is peppered over with small dark blue 
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spots about the size of a pin’s head. These are due to hemorrhages, 
but microscopic examination shows conditions which I have not found 
in CO poisoning, nor in other forms of gas poisoning ; in fact, I have 
never seen any condition like this. The red blood corpuscles have been 
in large measure broken up, and the haemoglobin converted into dark 
chocolate-coloured pigment granules, which fill the capillaries, arterioles 
and venules of the white matter of the brain. This is very possibly 



Fig. l. 

Punctate haemorrhages in corpus callosum from a case of shell shock and 
burial; very probably accompanied by gas poisoning while lying unconscious 
and buried. Observe the small white area in the centre of the haemorrhage, in 
the middle of which is a small vessel which, under a higher magnification, will 
be seen to contain a hyaline thrombus. ( x 20.) 


methaemoglobin, for it is known that exposure to nitrous fumes 
in concentration will oxidize the haemoglobin, and convert it into 
methaemoglobin. Phosgene, COCU, has been used by the Germans 
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it liberates HC1 when it comes in contact with a moist surface; it is 
very irritating and would cause bronchiolitis, and I am informed by my 
friend Professor Halliburton that it is possible the free hydrochloric 
acid would convert the htemoglobin into acid haematin. 

Similar appearances were found to those described in CO poisoning— 
namely, multiple punctiform haemorrhages in the white matter 
—but the blood corpuscles were intermixed with chocolate-coloured 
pigment granules (Plate I). The accompanying drawings illustrate 
the appearances presented. You may observe a vessel with a hyaline 
thrombus, stained pink by the fuchsin of the Van Gieson stain, but 



Fig. 2. 

Hyaline thrombus of vessel in centre of a punctate hiemorrhage. The 
thrombus was stained brown by dissolved pigment. Around the blocked 
vessel is a white area of brain substance containing numbers of leucocytes ; 
outside this is the hemorrhage, not very distinctly seen. The specimen was 
prepared from the subcortical white matter of the frontal lobe. ( x 345.) 


with a brownish tinge due to the change in the blood pigment 
(Plate II). 

Possibly, as in capillary fat embolism, we may have embolism by 
these pigment granules, but, generally speaking, there is definite 
evidence of thrombus formation, with pigment granules in the 
thrombus. 




i’KOC s HOY. SOC. MED. 

Vol. X No. 7. 
Section of Pathohxju. 



Plate 1. 

Section of optic thalamus, showing vessel blocked with pigment going to hemorrhage; 
amidst the blood corpuscles arc numerous pigment granules. To the left of the larger vessel 
are three capillaries packed with pigment and compressed together. ( x 350.) 
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Plate II. 

Small vessels blocked with pigment in hemorrhage, and to the right a larger vessel, probably 
a vein, filled with lightly brown-stained hyaline thrombus. ( x 150.) 
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Examination with a high-power magnification shows that the 
smallest vessels are filled with the pigment, which can be seen in the 
vessels and in the circumscribed areas of haemorrhage as discrete 
granules packed together (Plates I and II). 

The specimens show hyaline thrombus formation in the vessel 
contained in the centre of the haemorrhage or passing to the centre of 
the haemorrhage ; the walls of these vessels are generally so thin as to 
support the view that they are veins (fig. 2). Some of the small vessels 



Fig. 3. 

Small vessel breaking up into a leash of small arterioles compressed together 
by the haemorrhage. The vessels are all blocked with black pigment granules. 
Specimen from internal capsule gas poisoning. ( x 70.) 


show aneurysmal dilatation. In one section I observed a leash of small 
arterioles pressed together by the haemorrhage at the side ; on one there 
was an aneurysm filled with pink-stained thrombus (figs. 3 and 4). 
Amidst the corpuscles are numbers of pigment granules. Three such 
haemorrhages with occluded vessels proceeding to them can be seen 
(fig. 5, p. 83). Nearly all the punctiform haemorrhages show a central 
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vessel, surrounded by an area of necrosed brain tissue, infiltrated usually 
with leucocytes (fig. 2, p. 80). The whole of this area is stained pink by 
Van Gieson’s stain, and it is more or less difficult to make out the wall 
of the central vessel. Sometimes a capillary filled with a thrombus can 
be seen running to the central vessel. It may be filled w r ith chocolate- 
coloured pigment granules probably embedded in a coagulum as in 
Plate I, or the coagulum may be of a pinkish-brown colour due to the 



Fig. 4. 

Leash of small perforating optostriate arteries filled with pigment granules. 
Two of the arterioles show miliary aneurysms. ( x 350.) 


coagulum being stained by the pigment dissolved in the serum 
(Plate II). In this, as in all other cases, there is evidence of an 
inflammatory stasis and excess of leucocytes in the vessels, and often 
into the perivascular sheath and tissues around. 
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Clinical Anatomical iSotes accompanying this Case. 

Brain .—Surface veins large and small, distended with dark blue clotted 
blood (veins of base of skull were in same condition). Section shows thickly 
scattered blue-black dots throughout the brain, especially in the white matter; 
this applies also to the cerebellum, and to much less extent to the pons and 
medulla. 

No haemorrhage seen. 

Patient was admitted ten hours after being gassed, and died sixty hours 
after admission, from bronchiolitis and failure of right heart. ' 



Fig. 5. 

Three punctate haemorrhages showing optostriate arterioles filled with 
pigment granules. ( x 30.) 


It is unfortunate that the clinical and post-mortem notes of this case 
are so scanty, for it is one of great pathological interest. The right 
heart failure and bronchiolitis, from which the patient died seventy 
hours after inhalation of the gas, would undoubtedly account for the 
venous congestion and stasis noted post mortem, and for the thrombosis 
•of the small vessels in the w 7 hite matter of the brain. The blocking 
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of the capillaries, small arteries, and veins by the chocolate-coloured 
granules of pigment, especially of the capillaries, would, however, suffice 
to account for the haemorrhages. In some respects the capillary 
blockage by pigment resembles the condition found in pernicious 
malaria, in which disease Bignami and Nazari have described punctate 
haemorrhage of the white matter of the brain; but I am inclined to 
believe the principal cause of the haemorrhages is inflammatory stasis 
and hyaline thrombosis of arterioles, capillaries, and venules, the 
pigment granules being incorporated in the coagulum. 

I received the brain of another case in which the bruises on the 
body, the haematomata in the right lung, and the other conditions 
described, all suggest that he had been blown up by a shell and buried, 
and that the injuries of the brain were due to concussion. The fact 
that there was no CO detected in the blood does not conclusively prove 
that he was not exposed, while buried, to CO gas. 


Clinical Notes of this Case. 

Admitted with diagnosis of shell shock. Purple bruises on arm and leg 
of right side. Stertorous, unconscious, and during the night before death, 
constant fits. Lived thirty hours in hospital. 

Post Mortem .—There were two haematomata in the right lung, but no other 
visceral injury. No haemorrhage of the scalp, and no fractures of the skull. 
Some slight subpial haemorrhage of the right hemisphere. Fornix destroyed 
and full of haemorrhages; haemorrhages also seen in corpus callosum. 
Haemorrhage in both optic thalami; cerebrospinal fluid tinged with blood. 
Men admitted with him said he had been buried by a shell. There was no CO 
in his blood, and the bruising was purple. 

Microscopic Examination .—Multiple punctate haemorrhages are 
seen; hyaline thrombosis of capillaries, arteries, and venules; peri¬ 
vascular sheaths contain blood (Plate III). Marked evidence of 
inflammatory stasis. Some of the small veins are filled with blood 
corpuscles, one-half of which are polymorphonuclear leucocytes, and 
in the perivascular sheath and tissues around are large numbers of 
polymorph leucocytes. 
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Plate III. 

Section of frontal cortex from ease of slu ll gas poisoning. Hyaline thrombus 
of vessel in the centre of hiemorrhuge. ( x 150.) 
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W. 0 . C. 862. 

Report on a case of “Shell Gas Poisoning,” admitted into 
141 Secunderabad Cavalry Field Ambulance on August 31, 
1916, WHICH TERMINATED FATALLY ON SEPTEMBER 5, 1916. 

No. 1489 S. D. had been one of a working party which was caught in a 
“ gas-shell barrage ” put up by the enemy on the morning of August 31, at about 
10.30 a.m. The majority of the shells on bursting made a small explosion and 
formed a quickly dissipated white smoke. At the time he was standing in a 
trench 3 to 5 ft. deep, and appeared to have been knocked down by the 
explosion of this particular shell. Whether or not he had on an anti-gas helmet 
at the time is uncertain, but it appears that after the man next to him was 
wounded they both removed their anti-gas helmets, and were found lying in 
the bottom of the trench. He was soon placed on a stretcher and removed to 
a dressing station. As to whether he received any definite medical treatment 
prior to his admission into 141 Cavalry Field Ambulance at 7 p.m. is 
uncertain. 

On admission : Patient was unconscious and frothing slightly at the mouth 
and nostrils. He was distinctly collapsed. There were no signs of cyanosis. 
(a) Pulse 112, regular, but weak. (6) Respirations 53, deep, no signs of obstruc¬ 
tion. (c) Temperature 96° F. Patient was very restless and had a slight 
cough. There was a small superficial scalp wound behind his right ear, and 
also a superficial wxrnnd with considerable bruising of tissues round about on 
back of left shoulder. 

Physical signs : A few r&les could be heard over the front of the chest, 
but nothing abnormal at the back. There was no evidence of accumulation of 
fluid. 

Treatment: Immediately on admission gr. strychnine was given hypo¬ 
dermically. Ammonia capsules were administered from time to time. Oxygen 
was administered (through the mask of a box respirator) for four minutes every 
quarter of an hour. The oxygen for a time quietened the breathing, and the 
frothing at the mouth and nose ceased. 

10 p.m. : Pulse 120, weak and irregular. Respirations 40, deep, and no 
obstruction. Temperature 96*4° F. Patient was again given gr. strychnine. 

11 p.m.: Ammonia capsules were ordered to be used continuously. At 
first there was considerable improvement in the pulse, although the rate 
remained the same (120), but this improvement was only temporary, and 
at 11.30 p.m. the pulse again became very feeble and irregular and its rate 
now was 148. 

12 p.m. : No signs of improvement. Patient was unable to swallow. 

3.15 a.m. : Patient was losing ground rapidly. The pulse was almost 
impossible to count. Respiration 60. Temperature 97° F. Patient was very 
restless. 
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Oxygen had been administered continuously for four minutes every quarter 
of an hour since admission. The administration of same seemed to bring on 
the restlessness of the patient, and as there was no evidence of cyanosis and 
no respiratory obstruction the oxygen was stopped. gr. strychnine was 
again given. 

6 a.m.: Evidence of slight improvement, and patient was able to swallow 
a little milk. He also showed signs of returning consciousness. Pulse 
120, more regular and fuller. Respiration 50. Temperature 97° F. 

8 a.m.: Still more signs of improvement and more conscious. Was able to 
take more milk. Pulse 100. Respiration 50. Temperature 98° F. *<5 gr. 
strychnine again given, and also 50 gr. digitalin. 

11 a.m.: Patient was still very restless, but was more conscious, and was 
able to take a little chicken extract. Pulse 84, full and regular. Respirations 
60. Temperature 97’2° F. Condition generally was one of improvement. 
Patient passed a motion of which he was quite unconscious. He was given 
1 c.c. pituitary extract hypodermically, and this treatment was continued four- 
hourly with intermittent doses of digitalin or strychnine. Numerous r&les 
could now be heard all over the chest, both in front and behind, but there was 
no sign of dullness. 

3.30 p.m. : Condition was much the same. Still very restless and slightly 
less conscious again. Passed another motion. Although patient was 
conscious of passing his motions, he passed his urine quite unconsciously. 

5 p.m.: Patient was slightly worse again and distinctly less conscious. 
Pulse 128, less full and more irregular again too. Respirations 58. Tempera¬ 
ture 100 2° F. 1 c.c. pituitary extract again given hypodermically. Ammonia 
capsules were now being used at the rate of one every half hour. 

8 p.m.: Condition much same as at 5 p.m. 

11 p.m.: Showed signs of slight improvement. More conscious and less 
restless. Pulse 92, regular. Respirations 46. Temperature 99° F. 

September 2, 2 a.m.: Condition much same as at 11 p.m. on September 1. 
Pulse 102. Respirations 50. Temperature 98*2° F. 

6 a.m.: More signs of improvement. Patient was more conscious, and 
was only restless at intervals. Passed another motion. 1 c.c. pituitary 
extract was again given, and this was the last dose administered for some days. 
Pulse 84, regular and full. Respirations 36. Temperature 97 8° F. Hot 
water bottles were applied. 

10 a.m.: Condition much same as at 6 a.m., but patient was slightly more 
restless again. Numerous r&les could still be heard all over the chest, both in 
front and behind, but again there was no evidence of dullness or fluid 
accumulation. 

4 p.m : Patient’s condition very satisfactory. He had slept from 3 p.m. 
Pulse 98. Respirations 40. Temperature 99*4° F. 

8 p.m.: Progressing favourably. Slept for fifteen to twenty minutes at 
frequent intervals. Pulse 95. Respirations 40* Temperature 99*6° F. 
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Ordered ammon. carb. 5 gr. t.d.s. The patient was now able to take milk 
and chicken extract with ease and in appreciable quantities. 

From 8 p.m. on September 2 till 9.30 a.m. on September 5 : Patient showed 
signs of great improvement. He slept well, sometimes for two to three hours 
at a stretch. He was able to take milk, chicken extract, sago and soups. His 
bowels moved daily, and although he was quite conscious of passing his motions, 
he still never was conscious of passing his uriue. During the period the only 
medicine prescribed was ammon. carb., 5 gr. t.d.s. Pulse varied from 95 to 62, 
was always regular and strong. Respiration rate gradually decreased from 40 
to 28 per minute. Each respiration was always full and deep and there never 
was any sign of respiratory obstruction. Numerous rales were audible, both 
in front and at back of the chest. No dullness was ever detected. Temperature 
gradually came down from 99*6 to normal. 

For the first thirty-six hours after admission the patient was kept lying on 
a stretcher in the open, but after that he was placed in a well ventilated room. 

10 a.m. : At 10 a.m. on September 5, the patient suddenly showed signs of 
getting worse again. His breathing became more rapid, and to a certain extent 
became laboured too. His temperature fell from normal to 97° F. His pulse 
became rapid and weak, and he showed rapidly increasing signs of delirium. 
Given fa gr. of strychnine hypodermically. 

2 p.m. to 6 p.m. : Patient was rapidly losing ground. Quite unconscious ; 
vomited once. Pulse-rate rose from 84 to 146, very feeble and irregular. 
Respiration : Breathing became stertorous and shallow, and mainly abdominal 
in type. The rate of breathing first increased from 32 to 40 (at 2.30 p.m.) 
and then gradually decreased to 16 per minute (at 6 p.m.). Temperature at 
2 p.m. was 96*4° F.; at 3 p.m., 96*4° F., and then again rose to 98*6° F. 
at 6 p.m. Patient was packed round with hot water bottles. He was given 
another fa gr. strychnine and shortly afterwards 20 minims of spirit, ammon. 

6.30 p.m. : Condition very grave. Breathing very stertorous in type and 
very shallow. Rate of breathing 20 per minute. Pulse 140, very feeble and 
irregular. Temperature 99° F. Patient by now had developed very marked 
nystagmus, internal strabismus, and his right pupil was distinctly sluggish and 
slightly larger than the left. 

7 p.m.: Condition still worse. Pulse 126, very feeble. Temperature, 
100 *2° F. Respiration very stertorous. 

7.38 p.m.: Patient died. 

Post-mortem Observations .—A post-mortem examination of the brain was 
made on September 6, and the following noted : No injury to the cranium, 
either externally or internally, at the site of the scalp wound. No evidence of 
haemorrhage either on the surface of the brain, or at the base of the skull. 

On Section. —(1) Cerebrum : Numerous punctate haemorrhages scattered 
throughout both the grey and white matter, and in the grey matter of the right 
lobe there was one haemorrhage about the size of a split pea. 

(2) Cerebellum : Numerous punctate haemorrhages in cerebrum, but in 
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addition .there was one large haemorrhage about the size of a shilling on the 
right side, and one about the size of a threepenny-piece on the left side. 

(3) Pons: Scattered throughout its substance too, these small punctate 
haemorrhages were noticed. 

(4) Medulla : Same as the pons. 

(5) Fourth ventricle: Both the roof and the floor of the fourth ventricle 
were studded with numerous punctate haemorrhages which here were so 
numerous as to appear almost like one continuous large haemorrhage. 

(Signed) J. W. Van Beenerd, Lieutenant, I.M.S. 


The following points are, I think, of interest in connexion with the gas 
employed in this case, the composition of which I do not . know. 

(1) It was one that had two different toxic actions—viz., primarily on the 
cardiac centres, and secondly, much later, on the vascular system, causing a 
degeneration of the walls of the small vessels, leading to haemorrhages into the 
substance of the brain, and probably other organs as well, but they were not 
examined. There were no serious symptoms apparent at any time of toxic 
actions on the respiratory centres or organs. 

(2) The late appearance of the fatal symptoms, or perhaps it would be 
more correct to say the delayed action on the vascular system. The patient 
had survived the critical period of cardiac failure, and was apparently well on 
his way to recovery when the fatal symptoms appeared—five days after he had 
been gassed. 

Lieutenant-Colonel, I.M.S., 

O.C. 141 Secunderabad I.C.F. Amb. 


Unfortunately there are no notes of the condition of the reflexes 
nor the state of tonus of the muscle of the limbs. The clinical 
notes do not indicate that this patient suffered with pneumonia, nor 
any obstruction to the entrance of air to the lungs; there is no 
statement regarding the cause of the extremely rapid respiration, 
but the fact that he was given oxygen and diffusible stimulant 
for the first tw r elve hours suggests that there was great respiratory 
embarrassment due to deoxygenation of blood. Later there is a 
definite statement; there is no evidence of cyanosis and no respi¬ 
ratory obstruction; the oxygen was stopped. But the respiration 
still continued very rapid—50 to 60. After some days his condition 
greatly improved, and the respiration fell even to 28. Then on the last 
day in the morning he suddenly developed grave symptoms, and in the 
evening it is noted that he developed marked nystagmus, internal 
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strabismus, and the right pupil was distinctly sluggish and slightly larger 
than the left. The conclusions and findings are not inconsistent with 
CO poisoning, but it may have been some other gas or mixture of 
poisonous gases. 

I was unable to confirm the statement of haemorrhage into the pons 
and medulla. The vessels were congested, but no haemorrhage was 
found. The cerebral hemispheres were badly preserved, and I was only 
able to examine the cerebral cortex of the frontal lobes. 

Microscopic Examination .—Portions of the frontal cortex and 
subjacent white matter, showing to the naked eye miliary punctiform 
haemorrhages, were taken, and, as in all the other cases, blocked in 
paraffin, and sections cut and stained by Van Gieson and haematoxylin- 
eosin methods, also with polychrome. The punctiform haemorrhages 
appeared in some of the sections to form a circle of circumscribed, 
discrete, oval or round areas of extravasated blood, often with a section 
of a vessel in the centre or proceeding to the haemorrhagic area. In 
sections stained by the Van Gieson stain the lumen and the thin-walled 
vessels so seen appear a pale pink, and this presumably is due to the 
contained hyaline thrombus (Plate III). 

In some vessels red blood corpuscles are seen with abundant fibrin 
formation; a similar appearance to that seen in the alveoli in red 
hepatization; other vessels appear filled with polymorphonuclears and 
fibrin. Around the central thrombosed vessels of the haemorrhage are 
seen deeply stained pink areas of necrosed brain tissue infiltrated with 
polymorphonuclear leucocytes; very often a vessel can be seen filled 
with blood which is extravasated into the sheath, and occasionally the 
rupture of a thin-walled vessel causing haemorrhage into the perivascular 
sheath can be seen. This condition of central thrombosis with necrosis 
of brain tissue around and infiltration of leucocytes is similar to that 
observed in the CO poisoning from the nickel works, when the patient 
lived eight days; and is in accordance with what might be expected, 
seeing that the man lived six days after possible inhalation of the gas. 

Summary. 

The reason why these punctiform haemorrhages occur in the white 
matter of the brain is primarily due to the anatomical condition of the 
vessels in the white matter of the cerebrum, where the arteries are 
terminal; each small artery having a separate capillary system, likewise 
the emerging veins. A tendency to stasis may be brought about in 
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these separate vascular systems by the failure of the heart as a force 
pump and suction pump, also by those respiratory conditions which lead 
to right heart dilatation, and interference with the return of blood from 
the skull. In most cases the two factors are combined. It seems prob¬ 
able, however, that either factor may act independently as a coefficient 
of gas poisoning in causing inflammatory stasis and thrombosis, result¬ 
ing in multiple punctiform haemorrhages. In the gas case, in which 
the haemoglobin has been converted into pigment granules, it seems 
probable that the haemorrhage may be accounted for by embolic occlu¬ 
sion of the arteries. It is unfortunate that with the exception of the 
case of CO poisoning by illuminating gas I have not had the oppor¬ 
tunity of examining the organs of the body. 

It is quite probable that, as in that case, fatty degeneration of the 
heart, the kidneys, liver, and vessels of the brain would be found to 
exist. 

In conclusion, I desire to acknowledge my indebtedness to my 
assistant, Mr. Charles Geary; also to Miss Munro and Miss Watson 
for the assistance they have afforded me, and to the Board of 
Control for a grant to enable me to give them an honorarium for 
their services. 
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PRESIDENTIAL ADDRESS. 

Mental Disorders in Civilians arising in Connexion with 

the War. 

By R. Percy Smith, M.D. 

My first duty is to express my thanks to the Section of Psychiatry 
of the Royal Society of Medicine for the honour it has conferred upon 
me in electing me as its President. The Section is still one of the 
youngest of the Sections of this Society, and as its third President 
I feel that it is a special honour to succeed men of such reputation and 
power of original thought and research as Sir George Savage and Major 
F. W. Mott, and I trust that the members of the Section will give me 
their indulgence if I fail to reach the high standard which has been set 
by my predecessors. 

In the past two years of the stress of war, when a large part of one’s 
daily time has been taken up by reading the newspapers with news 
from the Front, when one’s emotions have been stirred by reading of 
deeds of heroism and self-denial on the one hand, and of the distresses 
of the population in invaded countries, cruelties to wounded prisoners, 
callous indifference and neglect of the sick, as at the Wittenberg Camp, 
and attempts at terrorizing the people of this and other countries by 
various methods of “ frightfulness ” on the other, it has been difficult to 
concentrate one’s attention on any scientific work. 

In this respect I speak only of my own mental state, as the Section 
is of course well aware of the valuable contributions made by Major 
Mott, Major Rows, and others, towards the clinical and psychological 
problems presented by the large number of soldiers returned from the 
i>—14 
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Front, suffering in various ways from mental or nervous disorder 
arising from the intensity and prolonged strain of modern warfare. 

Much has been written both in British and foreign medical journals 
with respect to mental and nervous disorders occurring in soldiers as 
the result, either entirely or partially, of the stress of war. I have, 
however, been able to find little reference in recent literature to the 
effect of the War in the production of morbid mental states among the 
civilian population, and it seemed to me desirable to put on record my 
experience as to this, and to inquire whether any and what cases can be 
shown to have had mental disorder produced wholly or partly by the 
War, and also what has been the effect of the War on pre-existing 
psychoses, and as far as can be at present ascertained on the increase or 
otherwise of insanity in the British Isles. 

I am therefore excluding from this paper all the cases of soldiers 
who have broken down mentally after suffering the strains and horrors 
of trench warfare and shell shock and severe wounds, although I shall 
refer to some of those who, following civilian occupations before the 
War, have enlisted voluntarily or been given commissions and have 
broken down mentally either before they have actually been abroad or 
before they have seen any fighting at the Front. My chief reference 
will be to cases occurring in civil practice and chiefly those seen in 
consulting work. 

It may be well to turn back to the period immediately preceding the 
War. In July, 1914, came the news of the assassination of the Austrian 
Archduke and his wife at Serajevo with the rapid development of 
threats by Austria to Serbia, the subsequent intervention of Russia, 
Germany and France, the invasion of Belgium by the Germans and the 
resulting participation of this country in the world-war. It may be 
safely said that a month before the declaration of war on August 4,1914, 
the general population in these islands had no conception whatever that 
in a short time we should be involved in the greatest war in history and 
up to the very moment of the declaration there was a considerable party 
both in and out of Government circles who were utterly opposed to the 
participation of this country in it. Underlying the desire for peace and 
for avoiding the horrors of war, there lay however the “ complex ” 
involved in the idea of the sacredness of England’s word as expressed in 
a treaty, and in by far the largest section of the population there was a 
sense of relief at the fateful decision. 

On the Sunday evening before the declaration of war I was in 
Trafalgar Square, where thousands were gathered on the outlook for 
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news, and in the expectation of a fateful decision one way or the other. 
Apparently a “ herd-instinct ” had taken possession of numbers present 
as very shortly it became evident that crowds were, without any direc¬ 
tion from any leader, moving along the straight road to Buckingham 
Palace. There was no noise nor excitement, but just a steady march of 
men and women as if all were swayed by some common instinctive 
impulse to move towards the head of the nation. Arrived in front of the 
Palace the crowd stood for a time almost voiceless, but emotion could 
not be suppressed and very soon was expressed by repeated cheering and 
singing of the National Anthem, eventually gratified by the appearance 
of the King and Queen on the balcony, whereupon after a prolonged 
outburst of enthusiasm the crowd silently dispersed, having given this 
expression of its affection and support to the head of the nation. 

There is no doubt that since then the emotions of the people of this 
country have been constantly and deeply stirred, though, as is our 
characteristic, they are not always actively expressed. A nation is, 
however, made up of individuals, and we who are engaged in the 
practice of psychiatry are thoroughly familiar with the frequency with 
which emotional disturbance, particularly painful emotion, precedes the 
onset of insanity. Therefore it is not at all surprising that the stirring 
of emotions associated with the greatest war in the world’s history 
should appear to be responsible for a certain amount of insanity in the 
civilian population. Although the chief stress of battle lies on the 
soldiers at the Front, those at home suffer in another way. After the 
first wave of enthusiasm at the nation having come to a right decision, 
or at any rate a decision involving a most strenuous line of conduct to 
be carried out to a conclusion of defeat or victory, comes what may 
be called the “ cold fit ” of counting the cost, the parting from fathers, 
brothers or sons, perhaps never to return, or perhaps to return damaged 
irretrievably in health or limb, the news that they are or have been in 
action, the watching of lists of killed, wounded, missing, or prisoners, 
anxieties about civilians interned abroad, and the thousand and one 
ways in which anxieties about those at the Front affect those at home. 

The onset of the War had a particularly disturbing effect on those 
who were on the verge of breaking down or had had previous attacks of 
mental disorder. I give here some of the cases I have seen :— 

Case I. —B., aged 38, architect, had had a previous attack of insanity 
in 1905, and was ill for about a year but had since resumed work. In July, 
1914, he had passed an examination lasting four days, and had been working 
very hard. On August 12, 1914, he had become excited about the War and 
D —14a 
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was sleeping badly, and constantly thinking about its prospects. He com¬ 
plained that he did not feel well, then quickly passed into a state of excite¬ 
ment, was rushing up and down, talked about the Germans, said he would 
show them “ what was what,” quickly became confused, saw imaginary daggers 
and bullets and talked to imaginary people; talked constantly about the War, 
said he was really Napoleon, shouted out “ Damn the Kaiser,” and wanted to 
go out of the window and fight the world. In a short time the excitement 
passed off and be appeared to recover, but quickly relapsed when at liberty, 
and had to be placed under care again with recurrent attacks of excitement, 
and is still under care. 

Case II. —Miss W., County School teacher, aged 20. Mother neurotic, 
but no definite insanity in family. Had an attack of tonsillitis in August, 
1914, which laid her up for a fortnight; was very weak and run down after¬ 
wards. While recovering, her fianc£ enlisted, much against her wish. Began 
to be very worried and anxious about this, slept very badly, and said she heard 
him walking up and down outside the house. The War, and anything bearing 
on it, then wove itself into her ideas. She said that a Captain whom she 
had met about a year and a half before, while on a summer holiday, and 
who was already at the Front, was a spy and had an assumed name; thought 
he had put diphtheria germs into the water; that the spy had found out all 
about her fianc6 and had hypnotized her ; said she had killed the Kaiser 
because God conquers materialism, and also that she had pvercome the spy 
and won a moral victory. This acute confusional attack necessitated treatment 
in a mental hospital, where she recovered. 

Case III. —Miss P., aged 22. Maternal grandfather epileptic and insane, 
maternal aunt insane, sister insane. For about three months before the War 
began she had been somewhat suspicious, thought people said she had had 
a child by a man from whom she had riding lessons and for whom she had 
formed an attachment. The onset of the War seemed to change the current 
of her ideas. She said we had got into a new* world ; that the questions 
about Germany, Austria, and Belgium had been in 1914, but that now the end 
of the world had come ; that the Kaiser was Antichrist; called the cat the 
Kaiser, and the kitten Belgium. She passed through an episodic state of 
confusion and delirium, which passed off, leaving the earlier ideas again 
prominent for a time, though they eventually disappeared. 

Case IV. —Mrs. D., aged 57. Father insane, brother phthisis. She had 
been twice under care at Bethlem Hospital in 1898 and 1908, recovering each 
time. She was quite well till the War began, then read the daily papers a great 
deal; became depressed and worried ; thought her husband had a double 
personality, and that he would give her into the power of the Germans or 
was going to kill her; was afraid of “German looking” people; had doubts 
and fears of people in the street; thought her husband was in league with evil 
spirits or was perhaps Mephistopheles. 

Case V. —Miss J., aged 43. Father had hypochondriacal melancholia; 
sister depressed ; mother died of pernicious anaemia. For some months before 
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the War she had been concerned about the state of her bowels, but attributed 
a more acute condition, which subsequently developed, to what she called 
“that fright 0 —that is, the outbreak of the War. She said that, from that 
moment, “ everything had gone rigid inside,” everything was stuck up, and 
that both the front and back passages were “ dry” ; that the contents of her 
bowel had accumulated to such an extent that there was nowhere to put it. 
She made considerable improvement for a time, but the prognosis for the future 
was unfavourable. 

Good examples of the effect of extreme anxiety about relatives are 
the following :— 

Case VI. —A married woman, aged 47, had been somewhat addicted to 
alcohol, and was at the climacteric; no inheritance known. Her son was 
taken prisoner by the Germans while serving in the R.A.M.C., and was 
threatened to be shot as a spy. She at once began to be depressed and to 
take alcohol; became fearful, and dreaded losing self-control; had impulses to 
strangle people, and tried to choke a nurse; felt impelled to kill her husband, 
and to strip off her clothes and put herself in the fire; begged to be put 
in safety ; said she ought to be tied up, and that it would.be right to kill a 
lunatic. The symptoms abated to a certain extent after the release of her son, 
but she had frequent relapses, and is still under care. 

Case VII. —Mrs. S., aged 66. Paternal aunt insane, brother and sister 
odd, daughter depressed. She had always been neurotic. Her son was in the 
Army and came home on leave; she was then apparently well, but immediately 
after his return to the Front she collapsed, became depressed, and agitated ; 
saw ruin and fire, and said she heard “ rain of fire” in the night; dared not 
look out of the window; thought that the house would be on fire and there 
would be no water to put it out; that her food was poisoned, and her bowels 
were blocked up ; that she was wicked, and they were all going to hell. She 
had to be placed under care. 

Case VIII. —Mrs. B., aged 36. No family history. Probably tendency 
to alcohol. Husband was in the merchant service engaged in transport work. 
She went to America with him in his ship at the beginning of the War and 
stayed there while he was on voyages ; was in constant fear of danger to her 
husband from submarines ; thought everyone was pro-German, and gave way 
to violent outbursts against the Germans; then began to think she heard 
voices chanting about her and aspersing her character, and became suicidal. 
After being in a sanatorium in the United States was brought to England ; 
constantly heard voices while on the voyage saying she was to be divorced, 
and thought she was insulted through “ gramophones.” She had to be placed 
under care on arrival. 

Case IX. —Mrs. R, aged 54. Brother committed suicide. She had had 
a previous attack of depression twenty years before; she had lost her husband 
in 1914. Her son was killed at Gallipoli; was much upset by this. His 
widow lived with her doing war work. She began to sleep badly and took 
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paraldehyde secretly for it, then became depressed, silent, and monosyllabic, 
thought spirits talked to her, and passed into an attack of melancholia. 

Next to stress and anxiety about those at the Front, or the shock of 
their death, come the “res angustse domi.” Especially in thiB War, 
where not only the professional soldier has been called upon to carry 
out his duty, but where armies of a size totally unprecedented in this 
country have had to be raised; where the bread-winner has had to 
relinquish his comfortable peaceful occupation and his home and do 
arduous and dangerous duties at a remuneration at which he would 
have scoffed in peace time; where, if, for example, he has been a 
member of the medical profession, he has had, as in many cases, to 
relinquish a good practice, to give up his house, to take away his 
children from school with the very grave doubt as to whether he will 
ever be able to reinstate himself if he returns to civilian life, very 
considerable trials, stresses, and anxieties have fallen upon the wives and 
families. 

It is true that in many cases the “ separation allowance ” has 
provided an amount of money that had never been seen in the house¬ 
hold before, but there are sections of the population, perhaps chiefly 
the professional classes or those with small fixed incomes, where the 
making of the ends to meet has been a constant worry, and, as is well 
known, adverse circumstances and pecuniary difficulties have long been 
regarded as contributory causes to insanity. To many the increased 
cost of living and diminished income has been one of the causes leading 
to mental illness. Examples of this are the following :— 

Case X. —Mrs. M., aged 57. Great aunt insane, sister weak-minded. 
Separated from husband twenty-five years but he lived in the same town. 
Catamenia ceased five years. Was much upset by the outbreak of the War 
in August, 1914 ; became depressed and sleepless; said she must not spend 
money; thought she was a “ sneak ” to change her house while the War was 
on ; talked about the War upsetting her sleep; developed the delusion that 
she was not able to pay for anything and would be locked up in consequence ; 
thought she had brought ruin to the house, and damned everybody ; thought 
cocks crowed at her, and that everyone considered her a bad woman. She had 
to be placed under care. 

Case XI. —Mrs. C., aged 40. Grandmother had climacteric insanity. 
Had had a very unhappy married life and had divorced her husband in April, 
1914. Four years before had had delusions, but recovered. In October, 1914, 
had operation for appendicitis and recovered. Then was much worried about 
maintenance, as her husband’s position was altered by the War and he was 
trying to get out of regular payments; moreover, he was an “ alien enemy." 
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Then thought he would want to “ put her out of the way,” and get rid of the 
maintenance order ; that he caused a leak of gas in her bedroom ; imagined she 
saw him when visiting a cathedral, and feared he would attack her, or that he 
might try to convict her of being a spy ; became confused and excited ; imagined 
signals for help were being made from a convent opposite; saw blue birds and 
a white bear on the carpet as an emblem of Russia. She recovered in a short 
time under the care of her sister. 

Case XII. —Mrs. Q. f aged 52. Sister depressed. Climacteric eighteen 
months ago. Husband was an artist and badly hit financially by the War, so 
that they did without servants, patient and her daughter doing the house-work. 
Then husband had appendicitis and patient nursed him through it until he was 
sent to hospital for operation. She became very fatigued, and her daughter 
becoming ill with pneumonia her energies were further exhausted ; she became 
neurasthenic and sleepless, then lost interest, could do nothing, dreaded her 
house-work, and thought she was in jail. A definite attack of mental 
depression followed. 

Case XIII .—C., aged 52, a man in business. No heredity, but subject 
to slight attacks of depression, especially when making up his annual balance 
sheet. At the end of 1915 he found he had made a loss of £34 on the year, 
and his men were called up for the War ; became depressed, imagined he was 
ruined, and that he had ruined everyone and defrauded an insurance company; 
thought people said he was a thief, and wished a Zeppelin bomb would drop on 
him. He also accused himself of sexual irregularity in spite of being married, 
and there was probably some truth in this. He had to be certified. 

Another circumstance to be taken into consideration is complete 
change of work or excess of work. Many educated women who have 
previously led quiet uneventful lives at home have suddenly felt it their 
duty to do “ their bit ” ; have thrown themselves with energy into war 
work of various kinds — making splints and bandages, serving on 
committees, collecting money for various funds, joining ambulance or 
other corps, going as nurses, cooks, scullery maids or ward maids in 
temporary hospitals for the wounded, managing canteens for soldiers 
travelling from the Front (often until the small hours of the morning), 
and so on. Others doing regular work as clerks have suddenly had to 
increase the hours of work and to be “ rushing all day.” 

To many healthy women, who have had very easy or idle lives before, 
work of such kind, if carried out with due regard to working within the 
limits of strength, has been of the greatest value; but to the neurotic or 
those who have previously had mental disorder there has been the 
danger of over-enthusiasm and a kind of emotional exaltation leading to 
work beyond the capacity, and overdrawing the fund of energy with 
resultant collapse. 
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In the case of men there has been sudden change of work from quiet 
civilian occupations to drilling, trench-digging, night work on anti¬ 
aircraft duty or as special constables, in addition to their ordinary work; 
and in the case of those joining the New Army a complete revolution 
in hours, work, companionship and prospects. It has not been my lot 
to come across cases of industrial fatigue in munition workers. 

Especially in those aged over 40, who have thought it their duty to 
do something very active for the country, the effect of extra or unusual 
work has in my experience been detrimental, such men often becoming 
quickly fatigued, sleepless, irritable, depressed and suicidal, with 
delusions of wickedness, self-accusation of being a shirker or useless, 
or else suspicion of being thought to be so by those in authority. In 
some exhaustion of the neurasthenic or psychasthenic type, in others 
definite acute psychoses have developed. 

Country gentlemen performing judicial functions have at times 
broken down from the added stress of extra work on tribunals, or of 
coming to decisions in the case of persons suspected of being spies, and 
have feared they have made wrong decisions, and that in consequence 
they were followed by spies or avengers. 

Case XIV .— Miss R., aged 45 ; at the climacteric. Father had had 
a mental breakdown. Patient was a correspondence clerk, knowing French 
and German well. When the War began it “ seemed to collapse her.’' At first 
it was thought the firm would have to close business, then suddenly they began 
to do a much larger business with France and Russia; she had to work much 
longer hours, and described it as “ rushing all day.” She began to sleep badly, 
waking after about three hours ; had bad dreams ; became depressed, restless 
and groaning when away from the office, and was unable to control it. As her 
means were small she feared losing her place, and so continued to work in this 
over-tired condition, lost a stone in weight, and became incapable of continuing 
with her work. She also was worried about a brother in the Army. Eventually 
she became certifiable, but her relatives did not take steps to put her under care. 

Case XV. —S., a single man, aged 50. Had been in a quiet business in 
the country, which was not doing very well. No heredity, but he had had 
depression following influenza twenty years before. On the outbreak of War 
he joined an Ambulance Corps, then became recruiting officer to a drilling 
corps, worried himself about it, quickly became fatigued from constant drill; 
attention and volition failed, he became sleepless and depressed, and feared he 
might shoot others or commit suicide. He became quite unfit to do the work 
and was obliged to go under borderland care. 

Case XVI. —Mrs. V., aged 42. Father died insane. She herself had had 
two previous attacks of puerperal insanity and two of insanity during preg¬ 
nancy, and two others independent of the puerperal state, the last being in 
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1913. Early in 1915 she began to do voluntary work at a War Supply Depot; 
threw herself into it with enthusiasm ; quickly became fatigued, then de¬ 
pressed, silent, vacant, resistive and negative. She quickly however, improved 
with complete rest in bed, and it is to be hoped refrained from joining other 
Committees. 

Case XVII. — B., aged 32, a man of high intellectual attainments and 
unblemished moral character, engaged in teaching, enlisted as a private at the 
beginning of the War, but had not served abroad. No doubt he was asso¬ 
ciated in camp with very uncongenial and undesirable companions. He became 
at first physically, then mentally tired and unable to concentrate his attention, 
neglected tidiness in his uniform, was unable to keep his equipment in order, 
became introspective and depressed, and thought that drums he heard pointed 
to his funeral; said there was only one thing to do—that was to humiliate 
himself by committing sodomy, and thought of committing suicide. He had 
to be discharged from military duty and at once began to show improvement. 
Doubtless there was, in his case, a suppressed homosexuality. 

Case XVIII. —P., aged 51. He himself was subject to depression. Was 
leading a quiet country life at the beginning of the War, but then rejoined his 
old Militia regiment, and his son went to France in November, 1914. He 
became worried: talked of nothing but the War; was sleepless, but was deter¬ 
mined to go on working, although advised not to undertake physical exertion. 
Eapidly became worse, and, after resigning |his commission under advice, de¬ 
clared it was a mistake and that people thought he was a fraud, became 
agitated and suicidal, and had to be certified. He recovered after some months 
under care. 

Case XIX. —S., aged 45. Aunt insane. Always more or less an invalid: 
appendix removed ten years ago; had never done -any military work before, 
but in August, 1914, joined the anti-aircraft force, was put on searchlight 
duty at night but was unable to sleep in the day, always felt tired and 
exhausted; then an attack of influenza made matters worse, he became pro¬ 
foundly neurasthenic, unable to give his attention or to do his business; refused 
to adopt any treatment involving rest; said he was in blank despair and talked 
of suicide. 

Many other similar cases could be narrated. 

Another group of cases is formed by those who, having foreign— 
in some instances German—names, have perhaps suffered from some 
real annoyance or persecution in consequence, or have recognized that 
their name and speech laid them open to the possibility of being looked 
upon as spies. Such persons have often suffered a good deal of misery, 
although perfectly friendly to this country, and it has been an easy 
step from the fear of being suspected to delusional belief that they are 
being watched or that the police are on their track—a definite psychosis 
developing with organized delusions of persecution. 
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Case XX .—A Swiss, aged 35, clerk in a foreign bank. Had had one attack 
of depression thirteen years before and was always liable to insomnia ; had 
lived twenty years in this country. Having bought a Belgian Bond for a 
friend, inquiries were made by the Censor about the transaction, which was 
however approved. Patient began to think he had done some criminal act, 
imagined he had falsified the books at the bank, and thatt there was a con¬ 
spiracy to make him out a criminal and a spy. He became sleepless, depressed, 
and suicidal, and had to be placed under care, and made no improvement. 

Case XXL —Mrs. W., aged 49, widow of a Scotchman, but was German- 
Swiss by birth. No heredity or previous attack, but was at the climacteric. 
She became depressed and sleepless, accused herself of being impure and un¬ 
worthy, imagined people thought she was a spy because her sister had a German 
name and that she was to be arrested and would be executed ; talked of suicide, 
had to be placed under care, then imagined that her sister was detained in the 
same hospital and was to be tortured and executed. She recovered after some 
months under care. 

Case XXII .—Miss K., aged 28. Paternal aunt, suicide. Patient was an 
Alsatian and was living in England as a governess before the War. She had 
trouble with the police about her papers as she was Alsatian, also she could 
get no news of her parents, who were French, although living under German 
government. Her photograph had to be taken, and the photographer told her 
to fix her eyes on his during the process. She then imagined he had hypno¬ 
tized her. She became depressed, sleepless, and suicidal, then confused and 
excited; thought she was conducting the War and telling General Joffre what 
to do; imagined she had been 44 taken advantage of ” by a prominent Alsatian, 
and that intercourse had taken place from a far distance; imagined that 
although she was a Catholic she was to be sacrificed by marrying a Jew. She 
had to be placed under care and has remained insane, with hallucinations and 
delusions of persecution. She still thinks there is trouble about her papers 
and that some 44 noble Sir” is hostile to her. The case appears to be one of 
paranoid dementia praecox and the prognosis bad. 

Although this country has been spared in great measure the horrors 
of war as experienced by the civilian populations of our Allies—the 
Belgians, French, Russians, Italians, Serbians and Montenegrins—in 
the invasion of their territories, yet it has had some experience of 
bombardment of coast towns and more especially of bombardment from 
the air by airships or aeroplanes in the different raids which have taken 
place at intervals. 

It would appear to have been calculated by our enemies that the 
effect of raids by airships would produce a widespread terror in this 
country, and that the sight and rumours of burning towns, destroyed 
dockyards, ruined homes, and killed or injured civilians, would lead to 
clamours for submission and peace. It may be said, however, that 
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although in many instances the effects on individuals have been very 
serious, the total effect on the population has been very slight. In most 
of the raids the people, instead of rushing to earth and burrowing in 
cellars, have flocked into the streets or stood on the door-steps watching 
the unusual and interesting sight of one or more airships lighted up by 
search-lights and with shells bursting in the air around them, so that 
one has heard remarks as if the show were intended for the special 
benefit or amusement of the observers. 

A friend wrote to me in July last: “ The first raid was quite 
exciting, but many people rather enjoyed it. The damage was, except 
for the burning of a store and some unfortunate loss of life, quite 
unimportant, although the streets next morning had, owing to the large 
quantities of broken glass, a most dissipated appearance.” 

The main result of the raid of September 2, 1916, seems to have 
been to provide the people of London with intense satisfaction in the 
sight of the burning airship and the opportunity the next day for what 
a daily paper described as “ beyond doubt the greatest free show that 
London has ever enjoyed.” But of course where houses have been 
wrecked, or relatives killed or injured, there has not only been mental 
distress or anguish, but in a minor degree there has been something 
approaching the “ shell shock ” which has been such a feature in the 
cases of our soldiers suffering from the effect of intense and constant 
bombardment at the Front. Cases have been recorded of old people 
dying suddenly from the shock of the explosion. 

Patients have spoken of being “ stunned ” by the noise, and when 
the explosion has taken place in or close to a house, the inmates have 
no doubt been profoundly shaken, if not otherwise hurt. A lady whose 
house was in the middle of the area affected by one of the raids in 
October, 1915, and all of whose windows were broken, told me she 
could not have believed that it was possible there should be such a noise 
and that the noise seemed to remain in her head for days. In that 
district houses were wrecked, holes were made in the ground, and people 
were killed, but her first action was not to hide in her cellar, but to go 
at once, although it was midnight, to the house of her son close by to 
see if he and his family were safe, and to save them the anxiety of 
wondering if she were all right. No doubt she is merely one example 
of the failure of “ frightfulness ” to have the effect desired by its 
authors. 

In the October, 1915, raid on London, in common with many 
others, I was drawn by curiosity to watch the airship through field 
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glasses until it went out of sight, but two nights afterwards I dreamt 
most vividly that there were several large airships over the Langham 
Hotel, and that the latter was in flames. Another night I dreamt that 
there was a raid and that I was endeavouring to wake my household by 
hammering on their doors to induce them to take refuge on the ground 
floor but was quite unable to wake them. 

In many cases apprehensiveness of further raids has led to insomnia 
or to vigilant sitting up at night to the early hours of the morning so as 
to be prepared, the effect being excessive fatigue or exhaustion. And 
even when the airship has not actually been seen the noise of distant 
firing, the blowing of hooters, or extinction of lights, have been enough 
in some cases to cause considerable fear with subsequent mental 
disorder. The likelihood of this result has been much increased by any 
previous attack of insanity, by pre-existing ill-health, or advancing age. 
The following are illustrative cases :— 

Case XXIII .—A clergyman, aged 51, who had two previous attacks of 
maniacal excitement necessitating asylum care, was much alarmed by the air 
raid on London in October, 1915. Within two days he had become restless 
and excited, and sleepless, kept on saying “mad, mad,” was grimacing, stripping 
off his clothes, impulsively violent, and hearing messages from God; and had 
to be put under care again, but quickly recovered. 

Case XXTV. —Mrs. E., aged 36, always neurotic, and had had an attack 
of depression following lactation, leaving her unstable and subject to recurrent 
depression. She was staying at a coast town with relations for convalescence 
when an air raid took place there, bombs dropping close to the house she was 
in. She at once began to write to her husband and all her friends about 
insuring against raids, wanted to know if all the women were safe, became 
exalted and excited, and full of schemes, and had to be certified; she is still 
under care. 

Case XXV. —Mrs. J., aged 60 ; daughter very neurotic, and she herself had 
had puerperal insanity thirty years before. While recovering from influenza 
and bronchitis she was much disturbed by the air raids of September and 
October, 1915.. In the first one bombs fell near her house, and in the second 
she was alarmed by hearing guns fired. She became acutely depressed, feared 
to be left alone, was sleepless, constantly dwelt on the idea of disasters ahead, 
could not feed herself, and was suicidal, and had to be placed under care; she 
rapidly became worse and died. 

Case XXVI .— Mrs. L., aged 35. Father alcoholic ; no previous attack. 
In the summer of 1915 she had become over-tired as the result of moving 
house, and had had no summer holiday in 1914 or 1915 owing to the War and 
consequent upset of her husband’s business. Then at the time of the October, 
1915, raid, which took place in the near neighbourhood, although she did not 
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see an airship she felt “ scared and frightened ” by the noise of the hooters and 
firing, and saw shells bursting in the air. She complained of feeling dazed and 
“ stunned,” and as if in a dream or muddle, could not manage house or 
children; cried whenever her husband went out of the house, could not be 
left alone, and felt she must at once move from the neighbourhood. She 
hadlmade considerable progress when I saw her and appeared to be on the 
way to recovery. 

Case XXVII. —Mrs. G., aged 31. Seen at the Out-patient’s Department, 
St. Thomas’s Hospital. Mother alcoholic. Four years ago patient had 
been in Horton Asylum with depression following lactation, and was ill for 
eleven months. At the time of the air raid in September, 1915, her husband 
(a policeman) was on night duty ; she saw and heard the airship, and for a 
month after that did not go to bed till 2 a.m. or later, often getting only three 
hours’ sleep, and was apprehensive of raids. She became depressed again and 
quite unable to do her house-work, and voluntarily gave herself up to the 
Believing Officer for Infirmary care. 

Case XXVIII. —Mrs. M., aged 26 ; also seen at St. Thomas’s Hospital. 
No heredity and no previous attack. Husband, a reservist, called up at the 
beginning of the War and serving in France. She had been very anxious about 
him. She was much disturbed by the October, 1915, raid, and by reading 
descriptions of other raids. She began to suffer from attacks of fear, associated 
with constant shaking, complained of trembling whenever she thought, had 
nausea and faintness, pains in the head and numbness after the fear, but no 
further mental disorder developed. 

Case XXIX. —Mrs. S., aged 51, a widow. Husband dead eighteen years. 
Seen at St. Thomas’s Hospital. Mother had been at Cane Hill Asylum, 
and patient herself had had an attack of depression seven years before. In 
September, 1915, a bomb dropped from an airship into the next street. She was 
very frightened and shaking at the time. Since then always apprehensive, 
especially on hearing any firing, sitting up to 4 a.m. when warned of a possible 
raid; sleep had been deficient and very irregular, generally about two hours; 
depression supervened, with desire to commit suicide. Her work involved her 
being alone all day. She improved when removed from the neighbourhood 
and staying with friends. 

Case XXX .—Miss P., aged 38. Seen at St. Thomas’s Hospital. No 
heredity and no previous attack. In the October, 1915, raid she saw the 
airship in the sky and heard the firing, sleep became very disturbed, and she 
was very apprehensive of further raids. At Easter, 1916, she again saw an 
airship in the sky, but no bomb fell near her. Her sleep became worse; she 
imagined that lights were thrown on her face directly she went to sleep, and 
that the “ light seemed to wake her.” She dreamt much about airships ; then 
began to think that crowds followed her everywhere and intended to set fire to 
the house ; heard them shouting and accusing her of immorality. She had to 
be sent to the infirmary and recovered. 
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Case XXXI. —P., aged 34. An early case of general paralysis, who had 
been found to have lymphocytosis of cerebrospinal fluid and positive Wasser- 
mann reaction. Had begun to fail in memory and in other ways before the 
declaration of War. Directly the War broke out, and before there had been 
any definite raids, he imagined he had important information to impart to 
the War Office, and wrote as follows : “ I am writing just a line to say that it 
was quite evident from a listener’s point of view that several Zeppelins were 
again over London yesterday. They came and went, concealed by the same 
old clouds, and diffused into the rain water and atmosphere the germs of 
syphilis ; this in order to decay the strength of the nation. I have previously 
reported this to you and have had my evidence backed up by expert medical 
and scientific men of note. Every German carries ' 606 ’ with him in his 
rations, and we ought to do the same. Why not send something up one 
evening when those clouds appear ? I would give ample warning. You ought 
to act immediately, and I earnestly hope you will take steps at once to stop 
this dastardly plot.” 

In the old statistical tables of the Lunacy Commissioners there was 
in the list of causes a heading, “ Fright and Nervous Shock,” under 
which very small percentages were put down every year. That heading 
has disappeared in the present tables, being merged into “ Sudden 
Mental Stress,” otherwise it would have been interesting to see whether 
there has been a marked increase of cases attributed to fright due to 
the air raids. 

Dr. William McDougall, in his work “ Social Psychology,” under 
the heading of “ The Instinct of Flight and the Emotion of Fear,” 
writes as follows: “ Terror, the most intense degree of this emotion, 
may involve so great a disturbance both in men and animals as to defeat 
the ends of instinct by inducing general convulsions and even death ; ” 
and, “ Fear, whether its impulse be to flight or to concealment, is 
characterized by the fact that its excitement more than that of any 
other instinct tends to bring to an end at once all other mental activity, 
riveting the attention upon i.ts object to the exclusion of all others, 
owing probably to the extreme concentration of attention as well as to 
the violence of the emotion, the excitement of this instinct makes 
a deep and lasting impression on the mind.” “ Fear once roused 
haunts the mind; it comes back alike in dreams and in waking life, 
bringing with it vivid memories of the terrifying impression.” He also 
points to the close relation of the “ instinct of curiosity and the emotion 
of wonder ” to the “ instinct of flight and the emotion of fear,” the 
difference between the excitants of curiosity and those of fear being 
mainly one of degree. No doubt those who have seen and watched 
airships from a safe distance have shown mainly the instinct of curiosity. 


Section of Psychiatry 


15 


while those who have been unfortunate enough to be in the immediate 
neighbourhood of the dangerous effects of the bombardment have had 
more reason for the instinct of flight and concealment. 

In some cases I have seen, the effect of a voyage in which there 
was fear of submarine attacks has appeared to precipitate a mental 
breakdown. 

Case XXXII. —Mrs. M., aged 48. Father committed suicide. She had 
suffered from insanity in 1901, and was now at the climacteric. She went 
to Ireland on February 12, 1915, to bring her daughter home for her con¬ 
finement. The “blockade of England” had been declared for February 18, 
and she became very apprehensive of the danger of the crossing from Ireland 
to England, lost her sleep, felt she must come back before February 18, and so 
had to cross in a hurry and before proper arrangements for her daughter were 
made. She rapidly passed into acute depression, said she was only a piece of 
wood and her arms and legs moving, that there was no peace and no hope for 
her, thought people would suffocate her and put an end to her, and was always 
expecting some terrible end. 

Case XXXIII. —A., a farmer, aged 54. No definite heredity; always 
impulsive and bad-tempered. Very pronounced arteriosclerosis! His son was 
a “ne’er-do-well/’ who had run away from school twiee and had stolen a motor 
cycle while in a training corps. Patient took him to an overseas dominion ; the 
ship was followed by submarines and had to take a zig-zag course; it also took 
on board passengers whose ship had been torpedoed. While abroad patient had 
long journeys involving many nights in the train. On the voyage home they 
were again chased by submarines, and the passengers all lay down in their 
clothes with life-belts on. Sleep was much disturbed and there was constant 
apprehensiveness of danger. On returning home patient complained of loss of 
weight and loss of memory ; was excitable, constantly talking, changing from 
one subject to another; became impulsive to his wife, but improved with rest 
and sedatives. 

General paralysis, in several civilian cases I have seen, has appeared 
either to have been precipitated in its onset by the excitements or 
stresses of the War, or else the War has affected the mental aspect of 
the patient. 

I have already mentioned the case where the patient’s exaltation 
showed itself in imaginary knowledge about airships. 

Case XXXIV. —J., aged 47, married, no children, no inheritance; some 
excess of alcohol; syphilis denied. He had been doing contractor’s work for 
the Government and working very hard; then became exalted, magnified the 
extent of his contracts, thought he had made huge profits for his firm although 
he had really made stupid mistakes and lost money and his work had to be 
repudiated. Then fourteen days before I saw him he had had a fit with slight 
left hemiplegia, had affection of speech, absent knee-jerks ; became blank and 



16 


Smith: Mental Disorders in Civilians 


forgetful but felt perfectly well, and talked of his large profits and the import¬ 
ance of his business. 

Case XXXV. — L., aged 52, married; Jewish, o( German birth but 
naturalized, and living many years in this country. There was a history 
of perforating ulcer of the foot, absent knee-jerks, and fixed pupils, for many 
years ; and he had, at the age of 23, been under the treatment of Sir Jonathan 
Hutchinson, who was said to have given the opinion that he might marry sub¬ 
sequently. No doubt there had been syphilis. He lost his post in a bank 
owing to the War, became worried and sleepless, accused himself of sexual 
irregularities; went to the City and burnt trust documents belonging to others; 
became depressed and agitated, thought that be and his wife (also a German) 
would be taken to death, said he was a criminal and would be hanged ; then 
became hilarious and talkative and forgot about his depression. Was found to 
have unequal and fixed pupils, absent knee-jerks, and speech affection. He 
was placed under care, quickly passed into an advanced stage, and died. 

In two other cases of general paralysis where there had been gradual 
mental failure for many months, the onset of the War led to refusal of 
food, the patients insisting that as the War had broken out there was 
no food to-be got in England. Both cases were of the depressed and 
hypochondriacal type of general paralysis. 

In the absence, hitherto, of publication of the Annual Report of the 
Board of Control for England and Wales for the year 1915 it is not 
possible to give their figures, showing whether the effect of the War on 
the civilian population has been to cause an increase or diminution of 
insanity. The fact that some fourteen of the County and Borough 
Asylums in England and Wales have been turned into military hospitals 
for the accommodation of the wounded, and that arrangements have 
been made for the treatment of many of those soldiers who have 
broken down mentally while at the Front or at home, in hospitals 
under the control of the Army Medical Department and not in recog¬ 
nized asylums, at any rate while the cases seem curable, will no doubt 
have an important effect on statistics. There are also such questions to 
be considered as the restriction on the sale of alcohol, the large amount 
of money circulating in separation allowances, in money earned by 
women in munition factories and in other occupations formerly employ¬ 
ing men almost exclusively, and the field of useful work which has been 
thrown open to many of those leading conventional or idle lives before 
the War, and who, therefore, have found their time occupied in “ doing 
their bit ” for the country. 

It is far too early to gauge the full effect of these factors. I have, 
however, kindly been permitted to see the Report of the Asylums and 
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Mental Deficiency Committee of the London County Council for the 
year ending March 31, 1916, from which the following is an extract. 
The figures refer to the number of patients under care on January 1, 
1916 : “ For the first time since the Council has been the responsible 
authority decreases are recorded both in the number of patients under 
reception orders—i.e., patients for whom the County is responsible to 
find accommodation—and in the*total number of lunatics, the decreases 
being 637 and 950 respectively. The numbers chargeable to the Prison 
Commissioners (the lowest figure since 1890), on private list, and in 
workhouses, or with friends, have all decreased, while the number in 
the Metropolitan Asylums Board’s institutions is less by 300 than on 
January 1, 1915.” 

I have also, through the kindness of Dr. John Macpherson, been 
able to see a copy of the Second Annual Beport of the General Board 
of Control for Scotland, dated February, 1916. On January 1, 1916, 
there were in Scotland 19,108 insane persons of whom the Board had 
official cognizance, as compared with 19,557 a year previously, a decrease 
of 449. Deducting 317 children transferred from the Lunacy Acts to 
the Mental Deficiency Act, there still remains an actual decrease of 129 
patients. The following sentence appears in the Report: “ For the 
first time since the institution of the General Board of Commissioners 
in Lunacy in 1857, we have this year to record an absolute decrease in 
the number of all classes of the insane in Scotland.” The total number 
of patients admitted to establishments during 1915 was 148 less than in 
the previous year, and 75 less than in 1913. 

In the Annual Report of the Belfast District Lunatic Asylum for 
the year 1915, Dr. William Graham comments on the fact that the 
admissions, although showing a slight increase for the year compared 
with the previous year, “ show a marked diminution as compared with 
the average for the past ten years, and the interesting and at first sight 
paradoxical fact is that this diminution takes place at a time when we 
are involved in the greatest war in the history of the world.” He 
further says, “ the fact is indisputable that insanity, like crime, has 
lessened during the period of the War,” and that the greatest reduction 
is among women. He expresses the hope that “ especially, though not 
exclusively, among women we shall witness a great diminution in those 
neurotic disorders that form part of the general problem of mental 
abnormality.” “ Among the mighty sociological factors which the 
present world-conflict has set in motion, not least will be the new value 
set upon all sorts of good work, and the new dignity which will crown 
the worker.” 
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It has been said that the strongest nerves will win the War, and 
certainly the nervous systems of those engaged in the actual fighting 
at the Front have been submitted to more strain in this than in any 
previous war recorded in history. The concentrated intensity of shell 
fire, machine-gun and rifle fire, the unceasing tremendous noise and 
concussion of bursting shells, the poisonous effects of gas-attacks, tear- 
shells, and other diabolical inventions, the projection of burning liquids, 
the alarming effects of attacks from the air, and the earthquake violence 
of exploding mines, not to mention the terribly destructive wounds 
inflicted by modern artillery, must have tried the nervous systems of 
our troops to the utmost. We have no means of comparing the total 
results of these factors upon our men with similar results on the enemy, 
but if the demeanour of those returned from the Front, and their 
heroic conduct in attacks on strongly fortified positions is anything to 
judge by, it may at least be said that they have not shown themselves 
in any way inferior to the opposing side, while the demeanour of the 
civilian population under the stress of such attacks as have been made 
upon them tends to show that the nation and the sister nations 
composing the British Empire are not the craven degenerates which 
the mistaken psychology of our opponents expected them to be. 
Moreover, the figures I have quoted from the Reports of the Board 
of Control for Scotland and the Asylums Committee of the London 
County Council, are at any rate of the deepest interest, and worthy of 
special attention whatever may be their ultimate significance. 

As to the effect of the War on patients already in asylums it would 
seem that it has been small. The more intelligent patients who are 
able to read the daily papers have made very ordinary comments on its 
progress; the dements have paid little or no attention to it; the delu¬ 
sional cases have sometimes used it in elaboration of their delusions. 
Dr. Isabel Emslie writes, in the Edinburgh Medical Journal , May, 
1915, that: “ Judging from admissions to the Edinburgh Royal Mental 
Hospital, the War has not made any actual increase in insanity in 
civilians. Among those who have had previous attacks and those who 
are weak-minded or highly strung, in many cases the War played a part 
in psychoses, although not actually causing them.” 

Professor Meyer, of Konigsberg, records in the Archiv fur Psychi¬ 
atric, 1915, lv, p. 353, an observation on fifty-three patients already 
suffering from psychoses before the outbreak of the War, and shows 
that they only reacted to it in a very small degree, and concludes that 
the morbid egoism prevents any essential influence of the War on 
existing psychoses. 
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Bethlem Hospital has, of course, been in the near neighbourhood 
of some of the air raids, and on several occasions patients have had to 
be moved from the upper to the lower floors with a view to preventing 
possible injury in the event of bombs falling on the building; which, 
however, has never taken place. On none of these occasions has there 
been the least panic among the patients. On one occasion a dance was 
in progress, and Dr. Porter Phillips informs me that it had to be sud¬ 
denly terminated on account of an impending air raid. The patients 
were removed to the lower wards and an impromptu concert was 
organized by the medical and nursing staff with great success. 

In summarizing these cases and many others I have been struck 
by the large preponderance of the influence of heredity or previous 
attacks. In 61'25 per cent, of my cases there has either been heredity 
(of insanity, suicide, nervous breakdowns, or alcoholism) or a previous 
attack ; in 37'5 per cent, there has been heredity, and in 41'25 per cent, 
previous attacks, and in 17 per cent, heredity and previous attacks 
combined. In 48'75 per cent, the patient has been over 40 years of 
age, the average age of these being 50, and in 72'5 per cent, the patient 
has been over 30 years of age. Only six of the patients were 20 years 
of age or less. The sexes were about equally affected. 

No doubt our colleagues who practise psycho-analysis will have 
noticed that there is a sexual factor in many of the cases I have 
referred to. In the cases of female patients there have been several 
with a history of divorce or separation from their husbands, either as 
the result of disagreement or unhappiness, or as the result of military 
or other service. There have been others who were widows and several 
at the climacteric. In others, again, there has been recent engagement 
or one-sided attachments. In the youngest case which I have seen, 
a girl aged 14, who had just arrived at puberty, there had been much 
sexual talk at a convent school she was at, about the invasion of Belgium 
and reports of rape and other horrors. She became excited, had the 
delusion that Germans were coming to attack her, was in great terror 
of everyone, mistook identities, thought doctors who went to see her 
were Germans, refused food, was noisy and screaming, and had to be 
put under care. A woman at the climacteric, long separated from her 
husband, placed her affection on our late Minister of War, saw his 
initial on her hand, felt they had community of feelings and ideas, 
thought she saw him in different disguises and that he intended to 
marry her. In the cases of men there have been such conditions as 
recent engagement in spite of previous mental disorder, sexual irregu¬ 
larities or unfaithfulness, and in some homosexual tendencies. 
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It would, of course, be wrong to ignore these conditions as associated 
factors in causing insanity, and in many of the cases there may have 
been repressed complexes. In such cases of mental disorder as appear 
to have been caused by the fear associated with air raids, however, 
I personally can see no object in hunting for a supposed phallic 
resemblance in airships. In many of the cases the airship has not been 
seen by the patient. In the Review of Neurology and Psychiatry for 
May, 1916, is an abstract of a paper by Buscaino and Coppola, published 
in the Rivista di patologia nerv. e merit., xxi, and entitled “ Disturbi 
mentali in tempo di guerra.” The conclusion of the writers derived 
from experience in Professor Tanzi’s clinique at Florence is that mental 
disturbances which occur in war, both in the Army and in the civil 
population, may be divided into two groups, in the first of which the 
mental syndrome is the direct and exclusive consequence of an external 
and physical factor, these being the less common. “ In the second group, 
which is by far the most frequent, the syndrome is the result of the 
simultaneous action of two factors, or a complex of factors — one 
exogenous, physical or psychical, and the other endogenous—constituted 
by specific predisposition and not revealed by psychical manifestations.” 

It would appear that we arrive at the old and well-worn factors in 
insanity—heredity, previous attacks, and stress—and judging from my 
own limited experience and without the opportunity of considering 
statistics from the whole of the United Kingdom, it does not appear to 
me that the War is responsible for causing any great amount of new 
insanity. The stress or stresses have mainly affected those who were 
already prepared by heredity, previous attacks, or some predisposing 
instability, and who might have broken down in any case. On the 
other hand, in all probability in many cases tendencies which might 
have led to the development of neuroses or psycho-neuroses have been 
“ sublimated ” by useful work, and the final effect may be a strengthen¬ 
ing of the mental constitution of the nation. 
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Morphological Investigations upon the Convolutional Pattern 
of Relative Brains in Man . 1 

By F. Sano, M.D. 

Introduction. 

Wonder en is geen wonder.” 

—Simon Stevin.* 

The problem of the inheritance of the convolutional pattern in man 
is far from being solved, and the time has certainly not yet arrived for 
testing the laws of Mendelian heredity on the basis material now to 
hand; nevertheless, large fields of statistical and biometric research still 
lie open for exploration in the near future. We must agree with the 
conclusion of Professor Sir W. Turner, 8 contained in his statement that 
“ In each order the developmental process which determines the pattern 
of the cerebral cortex would seem to be regulated by the functional and 
physical necessities of the animals constituting the order, as well as by 
the conditions of hereditary descent.” And we may expect the original 
pattern, proper to each order, to present a certain amount of variations, 
in accordance with racial, sexual and family peculiarities, although this 

1 From the Pathological Laboratory of the London County Asylums, Maudsley Hospital, 
Denmark Hill, London, S.E. 

* Simon Stevin, born at Bruges, 1548, popularized the decimal system in the Seventeen 
Netherlands. 

* W. Turner, “The Convolutions of the Brain,'* Joum. of Anat. and Phys ., 1890, xxv, 
p. 152.1 
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has not been thoroughly proved to hold good for the convolutional 
pattern of the human brain. Moreover, “every furrow—even the sulcus 
centralis—” as Retzius 1 pointed out, “ may be divided into two or more 
portions, and every furrow may also be connected with the neighbour¬ 
ing furrows.” As an infolding of the brain wall at a certain point may 
be due to the pressure exerted on another point at some distance, “ it 
is not necessarily the change in its direct surroundings which makes 
a sulcus change, nor necessarily a constancy in its direct contiguities 
which makes it constant,” writes Ariens Kappers. 2 

These, and other indications, emphasize the complexity of the 
problem. Numerous factors influencing the points of similarity and 
dissimilarity in relative brains, will be considered and discussed, so that 
an attempt will be made to discover the best method of comparison. 

Major F. W. Mott, F.R.S., has kindly placed at my disposal for 
this investigation, material which he has been collecting for more than 
ten years. He had already submitted to me for investigation the brains 
of identical twins, which formed the subject of a monograph, published 
in the Philosophical Transactions of the Royal Society. Some ten 
years ago, Major Mott 8 commenced the study of heredity in relation 
to insanity, by establishing a card system in the London County 
Asylums, his objects being threefold—viz., (1) to ascertain if there 
existed an hereditary resemblance in the convolutional pattern ; (2) to 
ascertain whether certain types of insanity are more prone to be 
inherited than others, and, if so, whether they are repeated in successive 
generations; (3) to ascertain if in a family with an insane heredity 
there is a tendency for the onset of mental disease to occur at an earlier 
age in the offspring than in the parent (anticipation). 

These questions have been dealt with in numerous papers published 
in the Archives of the Laboratory. The number of cards now collected 
amounts to over 5,000 and 200 brains have been collected. Among 
them are seventeen pairs of brains of near relatives. Two of 
these pairs of brains have been carefully described by Dr. Edgar 
Schuster 4 in the Archives of Neurology and Psychiatry , vol. vi, and 

1 G. Retzius, “ Das Menschenhirn,” Stockholm, 1896, p. 95. 

a C. U. Ariens Kappers, “Cerebral Localization and the Significance of Sulci,” Congress 
of Medicine , Lond., 1913, p. 371. 

* F. W. Mott, “The Neuropathic Inheritance,” Proc. Roy. Soc. Med., Lond., 1913, vi 
(Sect, of Psych.), p. 23. 

* E. Schuster, “Hereditary Resemblance in the Fissures of the Cerebral Hemispheres,” 
Arch, of Neur. and Psych., 1914, vi. 
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now the Director, Major Mott, has very kindly placed at my disposal 
fifteen pairs of brains of relatives. This valuable material, which has 
taken him so long to collect, forms the basis of the investigations which 
I have carried out in the Laboratory of the London County Asylums, 
Maudsley Hospital, Denmark Hill. I desire to offer my grateful 
acknowledgement to the Asylums Committee of the L.C.C. for permis¬ 
sion to work there, and especially to the Medical Besearch Committee 
for the liberal grant accorded to me, by which I have been enabled to 
carry on this research in these times of struggle and distress. 
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(I) The Material used in this Study. 

Details as to the material used in this study are to be found in 
Table A. 

The average age of the parents at the beginning of their mental 
illness is 59*3, that of the children 27*3. The children all anticipate the 
age of onset in the parents—viz., 43, 8, 25, 21, 17, 44, 50, 31, 49 years. 
The average difference between the age of the parents and that of the 
children at onset of the mental disorder is 32 years. 

The average weight of the brain of the male parents is 1,136*6 grm.; 
that of the female parents, 1,032*6 grm.; that of the male children, 
1,313*9; that of the female children, 1,181. These small weights are 
a result of the method of hardening. Brains which have been for 
a long time in formalin solution, under slow evaporation and the 
repeated addition of new solutions, lose a fair amount of their weight. 
Special attention has been paid to this influence. Only one child has 
a smaller brain than that of the father, it is the daughter B of the 
second pair. The difference is not great and the brain of the daughter 
has been four years longer in the hardening solution than the brain of 




Table A.—Details as to the Origins of the Sixteen Pairs of Relative Brains. 
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the father, which suggests a loss of weight of greater importance so far 
as the daughter’s brain is concerned. 

Degeneration brings about variability ; we may expect degenerated 
children to have larger or smaller brains than their parents, but the 
smaller idiotic brains, as a rule, do not reach the asylums, where the 
material has been obtained. It is also possible that the parents, having 
a brain weight below the mean weight of the general population, 
contribute children with a higher brain weight, progressing towards 
the mean weight of the general population. Although the figures of 
the brain weights are not very accurate, owing to the differences of 
hardening, it is interesting to observe that the average comparisons 
are in accordance with the results of more extensive statistics. But 
compared with fresh brains, obtained in the same asylum population, 
there is an average loss of 100 grm. for each group. 

In five cases alcoholism of the father seems to have been the origin 
of the neuropathic heredity; in only two cases syphilis of the parents is 
signalized, but in eight cases (out of thirty-two) and three of which 
are “ query ” cases, syphilis has been considered as being present. In 
six out of fifteen cases, there was a marked neuropathic heredity 
in the family. In twenty cases, out of thirty, an infectious disease 
existed during the mental condition (the final pneumonia has not 
been accounted for); five times tuberculosis, five times dysentery, four 
times infectious rheumatism ; twice rheumatic fever had existed with 
“ query ” syphilis. 

The parents generally become insane in old age, and five times out 
of nine the illness is described as an evident senile condition. Paranoia 
and chronic mania have been the other conditions present. A similarity 
of character is often to be found in the parents and the children. 
A paranoic father has a daughter suffering from dementia paranoides. 
But the demential condition of the children is generally more accentuated 
than that of the parents. Except for the senile dementia, the parents 
preserve better memory. The mental condition in brothers and sisters 
is very similar. A brother under the influence of tubercular infection 
becomes melancholic and imagines himself persecuted; his sister nearly 
at the same age, after confinement, starts a maniacal condition, rapidly 
ending in a demential state. Both die after one year’s illness. There 
may be a difference between the two diagnoses, but it is obvious that 
the general pathological condition is the same in its origin, in the 
constitutional nature of the disease and the poor physical resistance, 
failing to prevent the onset of a rapid fatal exhaustion. 
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Three cases of general paralysis were observed on different occasions 
with symptoms of dementia praecox, thus making the diagnosis difficult 
in the early stage (No. X, B; XI, A; XI, B). In these cases the 
neuropathic heredity was heavy. In one case the brother suffered from 
a typical condition of dementia praecox (X, A). As regards the other 
cases the mental condition was exactly the same in brothers, in sisters 
or in mixed siblings. 

In the first group (I to IX) relating to parents and children, we 
shall have to trace the brain pattern of the parents in the bigger and 
more complex pattern of the children. In the second group (X to XVI) 
relating to siblings 1 , brothers and sisters, we shall endeavour to find 
out whether the pattern originating from a like origin has undergone 
variations or noticeable modifications, and if so, how these have been 
forthcoming. 

For the purpose of reliable comparison it will be necessary to find 
out the relative proportion of the influence of brain weight and of the 
influence of the sex, and whether there is a difficulty in eliminating 
these factors in the demonstration of familial peculiarities. 


(II) Questions on the Convolutional Pattern. 

The nomenclature of Retzius has been followed in this paper; 
attention has been paid to the remarks of Edgar Schuster. For the 
occipital pole I have adopted the anterior occipital of Wernicke, and 
I think there are sufficient reasons for calling attention to an inferior 
transverse occipital on the inferior surface. 

In the case of each pair of brains eighty-three questions came under 
consideration. The questions and answers have been carefully revised 
three times over on separate occasions. The complete review of 
eighty-three questions dealing with thirty-two brains (sixty-four hemi¬ 
spheres) thus require 5,312 answers and is a very lengthy process. 
Experience obtained by the way yields fresh ideas and in respect of 
some questions it cannot be denied that a certain factor of personal 
impressions had its influence, although the comparison resulted in 
a formula, which always closely approximates to the objective con¬ 
sideration of the facts. 

All the answers to the questions mentioned in the following list 


Siblipgs = offsprings of a tingle pair of parents. 
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(Table B) had been given with the description of each pair in a special 
table, the number of a question referring to the number of the subsequent 
tables. A summary had been added to each description in accordance 
with Table C. 

The general description of the brains was written when the answers 
to the questions were collected, the table of the answers suggesting 
more rapidly to the mind the main points to be discussed. Descriptions 
of the brains have been twice revised. Then the thirty-two brains 
have been inspected at the same time and each question in the series 
has been checked; especial attention has been given to those questions 
which suggested some doubt or discussion, from a morphological point 
of view. Characteristic parts of the brains have been drawn in 
projection figures by a control method, and in natural size. 

It was only when this preliminary work was done, that the answers 
were worked out by statistical methods; as will be shown later on. But 
from that moment not a single further alteration in the tables was 
allowed, so as to prevent any personal bias influencing the statistical 
conclusions. 

No questions have been put discussing the insula, as it was not 
advisable to destroy the valuable material, which still can be used 
for other research work. Should questions be put as to the insula 
and as to the Heschl convolutions, I suggest the following as the 
most practical, in my opinion:— 

Is there a sulcus brevis accessorius insulae ? Referring to the existence 
of four distinct gyri brevi (Retzius). 

Is the post-central sulcus insulae divided or not ? (How many pieces ?) 

Is the sulcus temporalis transversus divided or not / 

The insula has a very constant configuration and the results of its 
exploration would remain practically without great importance, as far 
as I have learned from those brains where it was accessible. But in 
several hemispheres the insula could not be examined and therefore, 
and also for the sake of preservation of the material, I have purposely 
omitted the details as to this subject. Further questions however, can 
always be put. For example, I did not pay attention to the concealed 
parts of the opercula; and the operculum frontale seems to be of 
importance. 
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Table B.—Questions concerning Fissures and Sulci. 
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Fissura lateralis, number of anterior rami. 

Fissura lateralis, number of posterior rami. 

( sulcus pra?centralis superior, 
sulcus prtecentralis inferior. 

8ulcus postcentralis superior, 
sulcus postcentralis inferior, 
sulcus subcentralis anterior, 
sulcus subcentralis posterior, 
fissura lateralis separately. 
Sulcus centralis cuts superomesial border. 
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sulcus prtecentralis inferior, 
sulcus frontalis superior. 


Sulcus prsecentralis superior 

4- 

Sulcus prsecentralis superior divided into two sections. 
Sulcus prtecentralis intermedius present. 

r sulcus frontalis superior. 
Sulcus prtecentralis inferior sulcus frontalis inferior. 

+ fissura lateralis. 

(Anastomoses with) sulcus subcentralis anterior. 

v sulcus diagonals. 


Ramus horizon tali s separate. 

Ramus horizontalis + sulcus frontalis medius. 

Sulcus diagonalis well (-f) or badly ( —) developed. 

Sulcus frontalis superior, number of segments. 

Sulcus frontalis superior, -f sulcus frontalis medius. 

Sulcus frontalis mesialis, well developed. 

Sulcus frontalis medius, well developed. 

Sulcus frontalis medius, number of sections. 

Sulcus frontalis inferior, continuous. 

Sulcus frontalis inferior + sulcus diagonalis. 

Sulcus frontalis inferior + sulcus radiatus. 

Sulcus frontalis inferior -f sulcus fronto-marginalis. 

Sulcus frontalis marginalis, number of sections. 

Sulcus rostralis superior. 

Sulcus rostralis medius. 

Sulcus rostralis inferior. 

Sulcus rostralis transversus anterior joining sulcus cinguli and antero 
mesial border. 

Sulcus orbitalis saggittalis + sulcus orbitalis transversus. 

Sulcus orbitalis transversus, number of pieces. 

Sulcus olfactorius, well (-f) or badly developed. 

Sulcus olfactorius, mesial ( + ) or lateral (-) direction. 


To each question the answer concerning the left hemisphere of the elder brain (A) is put 
first—let it be “ yes ” ( + ) for example ; then comes the answer for the left hemisphere of the 
younger brain (B)—let it again be “ yes ”; then for the right A ; then for the right B. If all 
the answers are positive, the formula obtained on this manner will be -f- + + -K If the 
conditions in brain A are totally different from those stated in brain B, the formula will be 
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Table B— (continued). 
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41 

42 

43 

44 

45 
4 6 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 


( Sulcus postcentralis inferior. 

Sulcus interparietalis. 

Sulcus parietalis superior. 

Sulcus interparietalis. 

Sulcus subcentralis posterior. 

-f ^ Fissura lateralis. 

Sulcus interparietalis proprius, continuous. 

ramus ascendens sulcus temporalis superior, 
ramus ascendens sulcus temporalis medius. 
sulcus intermedius primus, 
sulcus intermedius secundus. 
sulcus occipitalis transversus. 

V sulcus parietalis superior. 

Sulcus parietalis superior independent. 

Sulcus parietalis superior, number of sections. 

Sulcus parietalis superior + sulcus praecunei. 


Sulcus postcentralis inferior j 


Sulcus interparietalis proprius 

+ 

(Anastomoses with) 


57 

58 

59 

60 
61 
62 


Sulcus 

temporalis superior 


anterior interruption present, 
middle interruption present, 
posterior interruption present. 

Sulcus temporalis transversus joining sulcus temporalis superior. 
Sulcus temporalis medius, number of sections. 

Sulcus temporalis inferior, number of sections. 


63 Sulcus lingualis independent. 

64 Sulcus occipitalis anterior present. 

65 Arcus intercuneatus superficial. 

66 Lobulus parieto-oocipitalis present. 

67 Sulcus occipitalis transtersus inferior present. 

68 Sulcus verticalis continuous with fissura retrocalcarina. 

69 Sulcus lunatus present. 

70 Sulcus paramesialis at the lateral surface. 

71 Sulcus occipitalis medius (lateralis) + a sulcus temporalis. 

72 -Sulcus occipitalis medius continuous. 

73 Sulcus occipitalis inferior independent. 


74 Sulcua rhinicus extern us joining’the fissura lateralis. 

75 Sulcus rhinicus internus present. 

76 Sulcus ( te m P°nU interruption present. 

77 collate rails 1 fusiforln interruption present. 

78 i lingual interruption present. 

79 Isthmus lobuli limbici concealed. 

80 Sulcus subparietalis, number of segments. 

81 Sulcus cinguli, number of segments. 

82 Sulcus cinguli + sulcus subparietalis. 

83 Sulcus intralimbicus present. 


- 4 — + — or —|-f. If the condition in the left hemisphere of A is different from the 

condition existing in the three other hemispheres, the formula will be —h + + or H-. 

Okie gets very soon accustomed to such formulae, and the addition of similar formulae out of 
one table of answers is very easy. 
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Table C.—Comparison Table for Hereditary Resemblances in the Furrows 
of the Cerebral Hemispheres. 

A = the brain of the first-born individual; B = the brain of the younger. 
Number of questions, 83. + means 41 Yes ” ; - means “ No.’’ 

Similarities. 

1 Number of cases where the four hemispheres show the same condition. 

2 Number of cases where three hemispheres show the same condition. 

3 Number of cases where the two left hemispheres show the same condition. 

4 Number of cases where the two right hemispheres show the same condition. 

Similarities of Differentiation between the Left and the Right Hemisphere . 

5 Cases in which occurs the formula (+H-) or (-h+) ; the two left 

similar and the two right similar, but the right condition being different 
from the left condition. 

Peculiarities in one Hemisphere. 

6 Number of peculiarities special to left A (- + + +) or (+-). 

7 Number of peculiarities special to left B (H-h +) or (- -|-). 

8 Number of peculiarities special to right A (+ + -+ ) or (-j- -). 

9 Number of peculiarities special to right B ( + + H—) or (-+ ). 

Confirmed Dissimilarities. 

10 Number of cases.where left A is similar to right A and left B to right B 

(+- + -) or (- + -+). 

Whether there is Inversion of Similarity • 

11 Number of cases where left A is similar to right B and right A to left B 

(+--+)or (- + + -). 

Indexes. 

12 Apparent index of similarity, first method (1 x 4) + (2 x 3) -f (5 x 4): (10 x 4) 

in percentage. 

13 Apparent index of similarity, second method (2+3) 

14 Apparent index of dissimilarity. 

15 Remnant percentage of variabilities or incomplete 

and inverted similarities). 

16 Absolute index of comparison, first method. 

17 Absolute index of comparison, second method. 

18 Results of comparison with other brains. 


Table D.—Comparison of Right and Left Hemispheres in the same Brain. 

1 Number of similarities for the questions concerning the lateral fissure and 

the central sulcus (10 questions). 

2 id. for the frontal lobes (30 questions). 

3 id. fori the parietal lobes (16 questions). 

4 id. for the temporal lobes (6 questions). 

5 id. for the occipital lobes (11 questions). 

6 id. for the limbic lobes (10 questions). 

7 Total (83 questions). 

8 Percentage of similarity for the brain. 


: (10 x 2) in percentage, 
similarities (peculiarities 
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Fio. 1. 

Lateral aspect of the two right hemispheres from brain pair VII (mother A and daughter B). 
In the mother's right hemisphere the inferior frontal sulcus ( fi ) is interrupted, in the 
daughter’s brain it is not. In A the interparietal sulcus (ip) is not interrupted and joins 
the post-central superior (pos) and the post-central inferior (pot ); in B ip is interrupted and 
does not join pos + pot . In A the superior temporal (te) is not interrupted and does not 
anastomose with the transverse temporal (Mr), which is the case in B. It is the differences 
which strike the observer at first sight, similarities do not come into evidence so rapidly. 
A method therefore becomes necessary. These two brains VII A and VII B have but a 
small number of confirmed dissimilarities. C.c., end of the corpus callosum in both brains ; 
B., superior end of the sulcus centralis in brain B; A, id. in brain A.; c, inferior end of 
sulcus centralis in both brains. The arrow in brain B near the lateral fissure (fl) indicates a 
deep annectent gyrus. 
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(III) First Results of Comparison. Indexes. 

When the conclusions of the comparison of the twin brains were 
stated, I could not compare the results obtained with any others, as it 
was the first time that an attempt had been made to obtain a number 
expressing a degree of similarity for relative brains. Indications of any 
kind failed as to the value of each question for a comparative study, 
although the percentages of different authors as Retzius, Cunningham, 
and Eberstaller might have a real value for a general control. The 
papers of Waldeyer, Spitzka, Karplus and Schuster on relative brains 
do not arrive at a very definite stage of knowledge. By their most 
valuable work the problem is clearly put. 

With a table summarizing the results, as I have given in my 
paper on the twin brains, it will be easier to check the actual value 
of the questions and to improve the method. Perhaps an attempt 
could be made to simplify the examination and to eliminate some 
questions, although this would only concern the brains now to hand. 
For a new series it always will be necessary first to propound a 
greater number of questions and to reduce their number later on, 
if it seems suitable or justified by the experience newly acquired. 

The method I used for the twins consisted in adding the cases, 
where four hemispheres were similar, those where three hemispheres 
were similar and those where the hemispheres were similar to each 
other on both sides at the same time (Nos. 1 and 2 and 5 of Table C). 
The sum converted into percentages according to the number of possi¬ 
bilities of a complete resemblance is then divided by the percentage of 
complete dissimilarities. I have tried to simplify this procedure by 
taking the sum of the left similarities with the right similarities, reducing 
them to a percentage and dividing this percentage as in the former 
method, by the percentage of the complete dissimilarities. It is, of 
course, not necessary to reduce the numbers to percentages to obtain the 
index of comparison, but the percentages are necessary for the general 
consideration, being more easily understood. 

The first method confers more importance on the conditions where 
three hemispheres are similar to each other, as it shows persistence of 
the common original type. Again attention must be called to our present 
ignorance as to the reciprocal value of each of the formulae, which may 
occur. It seems justifiable to admit that a confirmed differentiation 

( + H-or-1- +) should be of more importance than a complete 

similarity in the four hemispheres (+ + + + or-) because in 
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addition to a similarity there is a resemblance of differentiation between 
the left and right hemisphere, and moreover this is seen far more fre¬ 
quently in relative than in non-relative brains. But it would be premature 
to state any further estimate of its comparative value. Some indications 
on the other hand tend to suggest that it is better not to compare the 
four hemispheres in one formula as by the first method. The inherit¬ 
ance of the right pattern is somewhat different from the inheritance of 
the left pattern. The percentages of similarity for left and right 
hemispheres separately have been taken as a first element in the 
second method. The index of dissimilarity however comprehends the 
four hemispheres in one result, as it is the only manner of stating a 
real difference. 


Table E. —Comparative Indexes in Series according to the First and 
to the Second Method. 


No. of the 

No. of the 

Absolute index, 

No. of the 

Absolute index, 

Series 

brain pair 

first method 

brain pair 

second method 

1 

XVI 

5*65 

XVI 

4*87 

2 

XII 

604 

III 

4*35 

3 

III 

6-20 

XII 

5*54 

4 

IV 

6*32 

IV 

5*60 

5 

IX 

6*65 

IX 

6*20 

6 

XV 

8*18 

II 

7*42 

7 

X 

8-48 

XV 

7*50 

8 

II 

9*21 

X 

7*93 

9 

VI 

960 

VI 

900 

10 

XIV 

11*14 

XIV 

9*70 

11 

VII 

13*00 

VII 

11*40 

12 

XI 

13*45 

VIII 

12*20 

13 

VIII 

13*90 

XI 

12*30 

14 

V 

13*90 

V 

12*40 

15 

I 

13*95 

I 

12*60 

16 

XIII 

14*00 

XIII 

13*00 


N.B.—The differences are very slight and the index figures for the brain pairs 
remain nearly at the same places. Only in those for Case II is there a serious 
difference. 


In order to facilitate the review of the cases I place them in series 
according to the two methods in Table E. 

Female brains are slightly more similar to one another, about 1 per 
cent, more, than male brains. Mixed comparisons give the lowest 
numbers of comparative resemblance; the lessening of the numbers is 
about 11 per cent. It is to be noted that the brain weight of the 
females was 12 per cent, less than the average brain weight of the 
males. There seems to be a correlation between these differences ; the 
disturbance brought about in the comparison by sexual difference 
seems to correspond to that percentage, but it is not the difference 
of brain weight only nor chiefly which determines the differences, as 
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Table F. —Averages of the Indexes of Comparison according to Sexual 

Influence. 


Fema i.Ka Compared 

Males Compared 

Mixed Comparisons 

First method 

Second method 

First method 

| 

Second method 

First method 

Second Method 

G02 

5-54 

5 65 

4-87 

620 

5-35 

6*3 2 

5-60 

8*43 

7-93 

818 

7*50 

9*60 

900 

13*45 

12-30 

6*65 

6-20 

13 00 

11-40 

13*95 

12-00 

9*21 

7-42 

13*90 

12*40 

— 

— 

11*14 

9-70 

14 00 

13 00 

— 

— 

13-90 

12-20 

Averages: 

1047 

9*49 

10-37 

9*42 

9-21 

806 


Table G.—Averages in Descending Parentage. 


Father and Son 

Father and Daughter 

Mother and Daughter 

Mother and Son 

First 

Second 

First 

Second 

First 

Second 

First 

Second 

method 

method 

method 

method 

method 

method 

method 

method 

13-95 

12-60 

921 

7-42 

6 32 

5-60 

13-90 

12*20 


_ 

6‘20 

5-35 

13 90 

12-40 

6-65 

6-20 

_ 

_ 

• - 

— 

9 GO 

9-00 

— 

— 

— 

— 


— 

13 00 

11-40 


— 

Averages : 








13-95 

12G0 

7-45 

| 6-38 

10-43 

9-GO 

10-27 

9*20 


General average : First method, 10 30 ; second method, 9*13. 


Table H. —Averages in Collateral Parentage. 


Brother and Brother 

Sister and Sister 

Si8tkr and Brother 

Male Twins 

First 

Second 

First 

Second 

First 

Second 

First 

Second 

method 

method 

method 

method 

method 

method 

method 

method 

8-43 

7-93 

6-02 

5*54 

11*14 

9-70 

5-65 

4-87 

13-45 

12-30 

14-00 

13 00 

8 18 

7*50 

— 

— 

Averages: 








10-66 

9-91 

1001 

9-27 

10*60 

8-35 

5*65 

4-87 


General average : First method, 9*69 ; seoond method, 8 69. 
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will be proved in the chapter on sexual differences. Moreover the 
inherited family resemblance has a greater importance than the sexual 
differences. 

The difference between descending and collateral parentage may 
be due to the fact that in the first group there are six (i.e., 33 per cent.) 
male and twelve (77 per cent.) female brains and four mixed comparisons 
(66 per cent.). In the second group there are eight (57 per cent.) 
male and six (43 per cent.) female brains and two mixed comparisons 
(28 per cent.). For a same degree of parentage very different numbers 
are forthcoming; no conclusions can be stated at present; the four 
cases of mother and daughter are especially interesting as they exhibit 
superior as well as inferior numbers. 

The indexes obtained for each of the comparisons of relative brains 
have been put into Diagram I. 

It is obvious that, the amount of similarities being nearly the same 
and varying only in one-seventh of the average number, whereas the 
number of complete dissimilarity varies in one-half of its own average, 
the resulting index of comparison is almost a mere function of the 
amount of dissimilarities. 

As a control to those results I have made a great number of com¬ 
parisons from some of the brains with non-relative brains. The next 
diagram (II) concerns the comparison between the father A of the first 
pair with his son and the thirty others not related to him, the com¬ 
parison between the heaviest brain with thirty-one others and with the 
sister’s brain, and the comparison between the negro’s brain with thirty 
others and the mother’s brain. The figures show that with respect to 
these comparisons neither the brain weight nor the sex exhibit an 
importance comparable to the personal and familial brain pattern. If 
the brain weight possessed an overwhelming importance, the series 
would come out according to the weight. If the sex possessed it the series 
would be according to the sex. If the racial influence had a real indi¬ 
vidual value, the negro and his mother would be at the beginning of the 
list, but they stand very far apart from each other. The relative brain 
of the son, however, comes out at the highest point of similarity with 
his father’s brain. 

More will be said about the influence of sex in a special chapter; as 
to the racial influence we can only review the question in brief, as only 
two negro brains are at our disposal. The conclusion arrived at in every 
anthropological research on the brain pattern has been that no peculiar 
condition whatever exists for one special human group. “Non conosciama 
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Comparison of relative brains. Seriation according to the absolute index of comparison. 


(I) Indexes of apparent Dissimilarity (scale beginning from above). 

(II) Indexes of apparent Similarity (second method). 

(III) Absolute Indexes of Comparison (according to the two methods) (not 

percentages). 

(IV) Indexes of Similarity by comparison of hemispheres of the same brain. 

(V) Indexes of apparent Similarity (first method). 

(VI) Percentages of cases where the four hemispheres are similar (p. 44). 

The space between the upper border of the diagram and the line (I) contains the com¬ 
plete dissimilarities ; the space between (I) and (V) the peculiarities existing only in one out of 
four hemispheres and the cases of inverted similarity ; the space between (V) and (II) contains 
the cases in which three hemispheres are similar ; the space between (II) and the lower border 
of the diagram contains the similarities, left and right separately considered. Between (VI) 
and the lower border are the cases in which four hemispheres are similar. The Homan 
numbers on the upper border refer to the pairs of brains (p. 24). The numbers of the brains 
have not been given for comparison of hemispheres belonging to the same brain. 


cc 
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Diagram II. 

Comparison of non-relative brains, in series according to the absolute index of 
comparison:— 

(I) Comparison of brain Ia with thirty-one other brains, including the son’s 
brain (Ib). 

(XV) Comparison of the heaviest brain (XVb) with thirty-one other brains and with 
the sister’s brain (XVa). 

(IX) Comparison of a negro brain (IXb) with thirty other brains and with the 
mother’s brain (IXa). 

The lines of dissimilarities with the scale to be read from above. 

The lines of similarities (second method) with the scale from below. 

The absolute indexes of comparison (no percentage). 


The average percentages are :— 

Apparent similarity 
Non- Incomplete similarity 
relatives * Peculiarities 

Complete dissimilarity 

f Apparent similarity 
Non-relatives’ I Incomplete similarity 
total 1 Peculiarities 

l Complete dissimilarity 


Ia 

XVb 

IXb 

62*29 

68*91 

59*95 

2*40 

3*13 

3*24 

20*66 

18*53 

19*30 

14*66 

19*43 

17-51 

. 60*380 \ 

l 

f 73*0 

2*923 I 

Relative ' 

1 1*9 

. 19*600 1 

brains 

! 16*9 

. 17*197 ) 

i 

l 8*2 
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un attributo morfologico della solcatura cerebrale, che sia exclusivo 
di un dato gruppo umano,” writes Sergio Sergi. 1 “ Many variations 
indicate the constant tendency to oscillations and divergencies, but 
still more important seems to be the tendency to the preservation 
of some morphological characters in relation to the sexual difference, 
independent of any ethnical difference.” 

Those who arrived at too hasty a conclusion in an extremely positive 
manner were speedily contradicted, and Parker’s statement: “ The 
negro brain hears an unmistakably nearer relation to the ape type 
than does the white,” did not meet with any confirmation; quite the 
contrary : and the valuable work of Kohlbrugge 2 on the Javanese brains 
is one proof more that every kind of peculiarity in the convolutional 
pattern is to be found in every human race. 

At the first examination of the group of relative brains, I did not 
know that two of these brains belonged to negroes, and I did not find 
any condition which allowed for the suspicion. After having duly con¬ 
sidered the problem on this occasion, I am led to conclude that, if racial 
differences exist, as we may expect, it is only the statistical method on a 
large scale that will he able to render us further help. 

Four hundred and ninety-six comparisons are possible with the 
brains described. When, exceptionally, the index of comparison with 
a non-relative brain comes out higher than, or approximates to, that of 
the relative brains, the confirmed differentiations, always more numerous 
in the relative brains, indicate which are relatives and which not. 

Index of Variability .—By adding the similarities and the dis¬ 
similarities we obtain the amount of fixed characteristics; the remainder 
is formed by incomplete similarities and by peculiarities; it gives the 
percentage of variabilities, or unfixed characteristics. In all these 
estimations we are only considering the inheritance of the pattern of 
one parent, which is a preliminary study to that of the combination of 
both parents’ patterns; the material did not allow of the latter being 
made. The remainder now of so-called variable conditions is smaller 
in relatives than in non-relatives. The smallest remainder occurred 
for the first pair (George Smith and his son George Smith), then 
follows the Negro family, then two old sisters, two Hebrew brothers, 
the twins, and so on (Diagram III)). 

1 Sergio Sergi, “*Contributo alio Studio del Lobo Frontale e Parietalc nelle Razze 
umane,” Iiicerche, ccc., R. Universita di Roma, ecc., 1908, xiv, fasc. 1, 2. 

2 Kohlbrugge, “ Die Gehirnfurchen der Javanen.” Akademie der Wetenschappen, 
Amsterdam, 1906. 
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The margin of variability; sedation according to the index of variability 
(scale from above). The Roman numbers refer to the pairs of brains (j)» 4). 
N IX are the Negroes, X the Hebrew brothers, XVI the twins. Comparisons 
of mixed sexes are underlined, according to the second method. 


According to the first method the Negroes and the twins show the 
smallest figures for the remainder of variability. As we do not exactly 
know the racial origin of our subjects, it is not possible to control if the 
amount of variability increases with a more mixed racial origin. 

There is a tendency for the sexual mixed comparisons to occur on 
one side of the diagram, and except for the Smith family (I) and the 
Negroes (IX), five brothers and sisters out of seven collateral com¬ 
parisons are at the top of the percentage ; the two others (brother and 
sister XIV and sister and brother XV) are mixed comparisons. Thus 
collateral parentage of the same sex shows less variabilities than 
descending parentage or than collateral parentage of different sexes. 

Decreasing Similarity in Relative Hemispheres .—As proved in 
Diagram I, the apparent similarity between the two hemispheres of 
a brain is as great as the apparent similarity between the brains of two 
persons directly related by blood. The index between the two hemi¬ 
spheres of the first examined brain A, I (father) is 0'74. The index for 
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his left hemisphere compared with the left hemisphere of his son is also 
0'74. The index of the father’s left hemisphere with the right one of 
the son, however, is 0'70. The index of the father’s left hemisphere 
compared with the left of a non-relative brain is 0'64, and with the right 
hemisphere of that non-relative brain is 0'59. As a non-relative brain I 
took the brain II, A. More examples are easily established by the aid 
of the tables annexed to each description of a pair of relative brains. 
This proves that there is a difference between left and right hemi¬ 
spheres in man, and that our left hemisphere more resembles the left 
than the right hemisphere of a non-relative brain. But as the 
resemblance of the left hemisphere to the right one of a relative brain 
is greater than that obtained with the right of a non-relative, it also 
proves that the familial type is to a certain degree common to the two 
hemispheres, and that there may be some Mendelian or Galtonic 
proportion between the three first terms of the decreasing similarity: 


Left father’s h. 
Right father’s h. 

0*74 


left father’s h. 
left child’s h. ^ 
0*74 


left father’s li. 
right child’s h. 

0-70 


left father s h. 
left non.-rel; h. 
0*64 


left father's h. 
right non.-rel. h. 

0*59 


The equality of the two first terms (0 74 and 0*74) cannot be con¬ 
sidered as a case of homotyposis because the third term shows that the 
father’s left hemisphere is not equally similar to the two child’s hemi¬ 
spheres. Moreover the whole demonstration clearly shows that each 
hemisphere of the brain is a differentiated organ. 



Fig. 2 . 

Decreasing similarity. 
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Comparison of 

Hemispheres of the same brain. 

Left relative hemispheres. 

Right relative hemispheres. 

Sum of the relative hemispheres. 

Left X, A, with left non-relative hemispheres. 
Left IX, B, with left non relative hemispheres. 
Left XV, B, with left non-relative hemispheres. 

Sum of left non-relative hemispheres. 

Right I, A, with right non-relative hemispheres. 

Right IX, B, with right non-relative hemispheres. 

Right XV, B, with right non-relative hemi¬ 
spheres. 

Sum of right non-relative hemispheres. 

Sum of left and right hemispheres. 


Diagram IV. 

Frequency polygones. The diagram is 'composed of the original numbers of 
similarity, out of eighty-three questions. The corresponding scale of per¬ 
centages is added at the lower border of the figure. 
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All the averages and indexes which I have given are arithmetical 
means, except the absolute Index of Comparison. They are not to be 
compared with the ratio or degree of correlation obtained by trigono¬ 
metric calculations. For instance, when I found that the complete 
similarity for relative brains corresponds to 0'49, this is an arithmetical 
mean for the sixteen pairs of brains which I examined and cannot lay 
claim to be anything more. Some of my tables are capable of being put 
into frequency polygones, as in Diagram IV. The modal value and the 
frequency of the modal brains would appear to give a geometrical 
result, slightly different from the arithmetical result, but I do not think 
that we can yet calculate it with sufficient accuracy. Fresh indications 
which appear to be established by this method are as follows:— 

(1) The negative standard deviation, indicating the progressive varia¬ 
tions, is greater than the positive standard deviation, and this also appears 
from the figure giving the brain weights of males and females. It 
proves that the actual pattern of the human brain is forthcoming from a 
less constant and less similar pattern. It suggests that the ancestors of 
the present human race had a lower index of comparison than that to be 
found at present. 

(2) The modal value of the similarity in relative brains seems to be 
a little less and behind the modal value of the similarity between hemi¬ 
spheres of the same brain. 

(3) The curve of the totals for the left hemispheres has two summits, 
owing, as it will be proved further on, to the influence of sexual differ¬ 
ences from unequal development of the speech centres, culminating in 
the left hemisphere. 

Conclusions to the Third Chapter. 

The comparison of relative brains has an individual value. In other 
words, when the convolutional pattern of a series of brains has been 
described, no indications have been forthcoming until now to determine 
which of them are the heaviest, nor whether a brain belongs to a 
male or to a female, nor to which family of the human race it is most 
likely to belong. But the pattern of a father’s brain being given, it is 
possible to find his child’s brain out of a series of non-relative brains. 

One hemisphere of a human brain resembles the other hemisphere 
as much as it resembles the hemisphere of the same side in the parent, 
the child, or the sibling. But it less resembles the hemisphere of the 
other side in the family members of direct parentage; still less the 
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hemisphere of the same side in a non-relative brain, and least of all the 
hemisphere of the opposite side in a non-relative brain. 

The constancy of an hereditary resemblance in the convolutional 
pattern is thus undoubtedly proved. 

(IV) Discussion of the Questions. 

The same summary (Table C) which has been used for each case of 
comparison can be used for each question. The figures obtained by this 
manner have been collected in tables, which show the amount of 
similarities and dissimilarities, and give an idea of the variability of 
each part of the convolutional pattern to which the question refers. 


Table I. —Results summabized according to Table C, and Grouped for the 
Lobes of the Hemispheres in Percentages. 
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45 

35 

88 

81 

11 

8 
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9 

11 

8 
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Limbic lobe ... 

41 

31 

66 

67 

9 

11 

6 

8 
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7*9 
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16*7 
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Lobar Differences .—The central area and the frontal lobes are 
relatively very constant in their hereditary resemblance. The parietal 
lobe is a little less similar. The temporal lobe is the most variable, as 
a result of the differences in the auditory area, always more complex on 
the left side and showing leading conditions in that side, as it will 
be demonstrated further on. Peculiarities in the right temporal lobes 
are numerous, showing that when a condition exists in both hemi¬ 
spheres of one relative brain, this condition will exist on the left side of 
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the other brain, as a rule, rather than on the right side. The top of the 
temporal lobe is one of the latest developed and the most advanced 
extensions of the brain and therefore also the subject of greater 
variability. The conditions of the occipital lobes are less similar from 
left to right in the same brain than is the case for the frontal 
lobes (see Table I), but in each pair of left or right hemispheres they 
show the most constant similarity. The high figures in columns 3, 4 
and 5 prove this. The questions relating to the limbic lobe only refer 
to its boundaries; as a matter of fact the limbic lobe is nearly identical 
in all the brains, but its boundaries are uninterrupted or deeply grooved 
in consequence of the pressure exerted by the development of the others, 
especially of the temporal lobe. The lower figures for the limbic lobe 
therefore do not possess that importance which they would have, were 
they to be found for the questions concerning the structure or form of 
the lobes themselves. 

Some relative brains may be more like one another in the frontal, 
others in the occipital hemispheres. This also means that the variability 
may be more or less accentuated in the different lobes. It would be of 
great interest to follow up the special tendencies in more generations 
and to bring them into accordance with personal qualities or deficiencies. 

(1) Cases of Four Similarities .—Questions giving a low number 
of four similarities relate to conditions undergoing great variability; 
questions giving a very high number are those referring to exceptional 
conditions, the rarity of which leave, for most of the brain pairs, a very 
great number of similarities, without particular significance. It would 
be of great value to discover conditions which should be exceptional, 
and at the same time constant in their hereditary transmission, but as 
far as my series is concerned there is only one example of this sort— 
namely, the interruption of the calcarine fissure (fig. 3); but there is no 
proof that this would be constant in other cases. There are 663 cases 
out of 1,328 giving four similarities—i.e., 49'9 per cent. 

(2) Cases of Three Similarities .—The number of cases in which 
three hemispheres are similar is smaller than that in which the four 
hemispheres are similar, because three similarities mean one peculiarity, 
and peculiarities are rather exceptions, which exhibit variability. As a 
general rule it seems evident that the constancy in the brains examined 
corresponds roughly to 50 per cent, of the morphological characteristics 
and that the variability corresponds to 30 per cent. But it is also 
necessary to examine each hemisphere separately, with its homologue 
in the relative brain. There are 410 cases out of 1,328 giving three 
similarities—i.e., 30’8 per cent. 
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Fio. 8. 

Interruption of the calcarine fissure. In the four hemispheres of the brain 
pair (X) the retrocalcarine fissure (real) was interrupted. The figures of the right 
occipital poles (mesial aspect) have been given in mirror, so as to make the com¬ 
parison easy. Cc, corpus callosum; cal , stem of the calcarine fissure; real , 
retrocalcarine part; veal, vertical part. There was no question in Table B 
about this exceptional condition. It gives one complete similarity more for 
the two Hebrew brothers. 

(3 and 4) Similarities on the Left and on the Bight Hemispheres .— 
The number of similarities on the left and on the right hemispheres is 
nearly the same. It is remarkable how closely the figures 968 and 971 
approximate, notwithstanding the very different parts of the brain in 
which the similarities occur. It shows that there is a constant factor 
in the possibility of variations as well in the left as in the right hemi¬ 
sphere. The similarity for the whole brain gives 1,939 cases out of 
2,656 possibilities—i.e., 73 per cent. 

(5) Confirmed Differentiation. —The average of similarity being 
73 per cent., and that of the confirmed differentiation 7 per cent., we 
may say that in one-tenth of the similarities there is a differentiation 
between left and right brain, maintained in the family. It would be 
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possible to a certain extent to recognize the brains of relatives by 
these conditions. Brain IX, B, has 12 per cent, such highly expressed 
similarities with the mother’s brain, IX, A, and only two with brain 
IV, A, the most similar to it. Confirmed differentiations occur for 
fifty-one different questions, and in every part of the hemispheres. 
When they occur more than once for a question, the positive answers 
can be found as well on the right as on the left side; it means that no 
confirmed differentiation has a constant formula for a special question; 
for instance, a sulcus intracingulatus is to be found on both left 
hemispheres four times, with its absence on both right hemispheres, 
and twice on both right hemispheres, with its absence on the left 
hemispheres. 

Exception is to be made for the question No. 60 ( ttr + ts). This 
connexion never exists solely on the right side. When it is on the 
right it is also on the left. And when there is a confirmed differentia¬ 
tion, the connexion exists on both left hemispheres. Thht seems to be 
the result of differentiation in the left verbal auditory area. 

(6 and 7) Peculiarities on the Left Side. —The results are :— 

First group (descending heredity) ... 141 out of 797 = 17*6 per cent. 

Second group (collateral heredity) ... 82 ,, 531 — 14*0 ,, 

Totals ... 223 „ 1,328 = 16*9 

(8 and 9) Peculiarities on the Right Side. —The results are :— 

First group (descending heredity) ... 136 out of 797 = 17’0 per cent. 

Second group (collateral heredity) ... 89 ,, 531 = 14-0 ,, 

Totals ... ‘226 „ 1,328 = 169 

Peculiarities mean as a rule variations on a pattern fixed in the 
three other hemispheres. The number of peculiarities occurring on 
the left side is nearly the same as it is on the right side. But taking 
the groups separately, in the left brain the children (B) show a very 
great variability, which the parents (A) show, but at a lower rate, in 
the right hemispheres. Seventy-seven questions give peculiarities on 
the left and seventy-six on the right side. Practically speaking, 
peculiarities may occur in every part of the convolutional pattern, 
but never exceed 17 per cent, of the- possibilities. They are more 
frequent when children are compared with one of their parents, 
than when siblings are compared with one another. Left and right 
peculiarities together amount to 16 + 16 — 32 per cent., which is 
slightly higher than 30'8 found for No. 2 (three similarities); this 
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Fig. 4. 

Interruption of the central 
sulcus. Left XIII, A, superior 
aspect, c, central sulcus (the 
arrow indicates its interruption); 
prs , sulcus praecentralis superior ; 
pos, sulcus postcentralis superior ; 
poi, sulcus postcentralis inferior; 
ip, sulcus interparietalis ; scp, 
sulcus subcentralis posterior; fl, 
fissura lateralis. There was no 
question in Table B about this 
rare peculiarity. 


results from some conditions, in which numbers have been taken 
instead of the signs plus and minus; more than one peculiarity have 
been obtained for the same question, where a case of three similarities 
was lost. 

(10) Complete Dissimilarity .—One hundred and nine cases out of 
1,328 give 8'2 per cent, of complete dissimilarities. The number of 
complete dissimilarities to be found in comparisons of six couples 
of different sexes (father and daughter, mother and son, sister and 
brother, i.e., 37‘5 per cent, of the cases) corresponds to 401 per cent, 
of the total eases of complete dissimilarities. In ten couples of similar 
sexes, i.e., 62'5 per cent., the amount of dissimilarities is 59'8 per 
cent. The amount of dissimilarities is thus slightly greater for the 
group of dissimilar sexes. But sexual influence, as a rule, is not very 
marked. An exception seems to exist in the case of No. 24, where the 
difference is clearly in favour of the sexual influence (see § VII). For 
the questions 16 and 21 the influence of the brain weight is the only 
efficient factor. For question 35 brain weight and sex combine. The 
differences in cases of similar sex are directly determined by the 
weight of the brain and exist especially in the association areas. The 
development of the central region in a bigger brain brings the ramus 
horizontalis nearer to the sulcus frontalis medius, and by this means 



48 Sano: Convolutional Pattern of Relative Brains in Man 


effects their junction; moreover, the sulcus frontalis medius is better 
developed in bigger brains. The same result occurs in the case of the 
sulcus postcentralis superior, which joins the parietalis superior, and the 
latter, increasing in importance, is divided into two portions. In 
the lower part of the central region the same development again brings 
the sulcus diagonalis into closer connexion with the sulcus frontalis 
inferior, or the praecentralis inferior in conjunction with the frontalis 
inferior. A larger development of the frontal lobe brings about a good 
sulcus frontalis mesialis, or a good frontalis medius, sometimes both 
together. A third sulcus rostralis becomes more frequent (especially in 
males). The development of the temporal pole causes the interruptions 
of the superior temporal sulcus to be more frequent. 


Present 


59 

58 

57 


Sulcus /Posterior interruption 7 
temporalis ^Middle ,, 84 

superior (Anterior „ 34 


Index of Complete Index of the 

similarity differences question 

0-84 ... — ... 27 

0*59 ... 0-12 ... 5 

0*56 ... 0*18 ... 3 


In the foetal brain, the superior temporal sulcus develops first in its 
posterior part; its posterior interruption is the least frequent, and gives 
the least number of variabilities; then comes the middle interruption, 
and late in foetal life, or even after birth, the anterior part develops, 
and therefore as variability has more chance of arising, similarity 
decreases. 

Differences in the occipital lobe seem to be independent of sex, or 
brain weight, but are more under the influence of the family and 
individual complexity of the brain pattern. 

(11) Inverted Similarity .—Inverted similarities, when the left con¬ 
dition of A resembles the right of B, and at the same time the right 
A resembles the left B, are rather exceptions in comparisons of 
relative brains. This rarity lends support to the conclusion that 
similarities and dissimilarities are facts of morphologic value. If they 
were results of pure hazard, without any relation to biological factors, 
inverted similarities would occur as much as confirmed dissimilarities 
and as total similarities. Before arriving at any conclusion as to any 
further significance of inverted similarities, it would be necessary to 
have the brains of both parents of the child examined. Only twenty- 
six cases out of 1,328 give inverted similarity, i.e., 1'9 per cent. 

Reduction of the Questions .—An attempt may be made to reduce the 
number of the questions, to eliminate those which are of less value for 
the general description of the convolutional pattern. A number of these 
questions, referring to exceptional conditions, exercise only a moderate 
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influence upon the final result, and it may be assumed that they rather 
confuse it in an amount of indifferent answers. Therefore, I made 
some experiments, eliminating the questions which give fifteen and 
sixteen similarities in the hemispheres of the left or on the right side, 
eliminating also questions giving less than ten similarities on one side. 
The number of questions was thus reduced to forty-eight, but the 
indexes obtained were not satisfactory, and it was moreover evident 
that this method of performance did not eliminate a corresponding 
number of complete dissimilarities. It clearly appeared that for 
comparisons of non-relatives, the dissimilarities do not occur .more 
frequently in the questions, which give a low number of similarities 
than in those giving a high number of similarities.. I thus came to the 
conclusion that in the present conditions of our knowledge as to relative 
brains, it is still better to increase than to reduce the number of the 
questions. 

(V) On Sexual Differences. 

Up to now we have found two conditions in which sexual differences 
could be accounted for. There is the well-known influence on the brain 
weight. The average numbers were 1,297 grm. for the males and 
1,130 grm. for the females. These figures are reduced by the method 
of hardening, but preserve a comparative value. For fifty-six male 
brains and fifty-six female brains, taken fresh as they were removed at 
the post-mortem room shortly after death, and coming from the same 
asylum population, I found the following numbers, carefully controlled: 
For the male brains, 1,385 grm.; for the female brains, 1,200 grm. 
For the series of the relative brains the figures do not extend much 
more for the males than for the females, but the numbers are low and 
different (twelve males, eighteen females). When larger numbers are 
taken, it appears that the variability of the weight is greater in males 
than it is in‘females. 

A second difference was found for the connexion between the superior 
frontal sulcus and fhe middle frontal sulcus. In each of three 
cases the male had no anastomosis, where the female gave one on 
both frontal sides; a case of discrepancy occurred for the twin brains, 
where the bigger brain acts as a male and the smaller as a female, if one 
may say so. For thirty-two positive answers about this anastomosis 
(ft + fm), thirteen—i.e., 40'6 per cent.—belong to seventy-four—i.e., 
43 per cent, males and nineteen—i.e., 59*3 per cent.—belong to eighteen 
—i.e., 56'2 per cent.—females, showing that indifferent types lessen the 
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special difference of well-accentuated types; but only one woman, 
XIII, B, has her two lobes free from this anastomosis, where five males 
(VIII, B ; III, A ; XIV A; XV, B ; XVI, B), remain completely free 
from it. Although it might he considered as a result of a bigger brain, 
that the connexion is wanting in males, the case of III, B, the daughter, 
who had a bigger brain than her father, does not confirm that hypothesis, 
the father exhibiting the lack of anastomosis and the daughter not. 

Measurements may show that the male brains have a comparatively 
broader frontal development, and thus explain the origin of this tendency 
to sexual difference. I have no figures for this control. 

In four out of five cases the female brain showed lack of anastomosis 
in the right hemisphere. In four out of five cases the male brain showed 
lack of anastomosis in the left hemisphere. Thus the left hemisphere 
affords the best indications of this sexual difference. The male character 
exists in 64 per cent, of the male cases, the female character in 88 per 
cent, of the female cases. This difference is not confirmed by the per¬ 
centages of Betzius, but the main sexual differences in Betzius's numbers 
also exist in the middle frontal sulcus, which is twice as much inter¬ 
rupted in males as in females. Possibly a difference of interpretation 
is the cause of our discrepancy, and thus the conclusions approximate 
to one another more than appears at first sight. 

To discover further sexual differences it is advisable to check in 
the case of each question the number of positive answers in males as 
compared with those of the females. Cunningham thinks that the sulcus 
centralis begins with two portions, but that the sulcus praecentralis 
superior and the sulcus praecentralis inferior have a common origin and 
are separated by an annectent gyrus of later development. The figures 
of my series, although very small, lend support to that hypothesis, as the 
male brains, being larger and generally more evolved, show only 7 per 
cent, remnants of continuity, the female brains showing it in 22 per 
cent, of the cases. The figures of Betzius are very different, males 
showing 27 anastomoses per cent, and females only 21 per cent.; the 
right female hemispheres did not show any anastomosis. Nevertheless 
the average results of Betzius are still lower than those of Cunningham 
(32 per cent.), and Eberstaller (24 per cent.). Mine are the lowest, 
although the series relates to small brains and degenerated individuals, 
in the case of half of them at least. It is possible that racial differences 
intervene here. The ramus horizontalis of the frontalis medius remains 
more frequently isolated in males. 

The two former conditions, separation of prs and pri and independence 
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of h, may be considered as the result of an increase of brain substance 
on the surface and as a consequence of the tendency of isolation of the 
sulci concerned. But thp ultimate result of such an increase of cortex 
in the central region ends in the concealment of cortical substance, and 
the anastomosis of the sulci in other places, as it is generally admitted. 
One may also suggest that the concealment and the anastomosis 
indicate earlier maturation and fixation of primitive regions, which 
become fixed before the further development of the cortex allow the 
convexity of the gyri to extend more widely, and the sulci existing on 
their surface, suoh as h, to remain separate. Four connexions of the 
central sulcus and two more in the immediate boundaries of the central 
region point to a greater complexity of that part of the male brain from 
the increase of concealed cortex (4, 5, 8, 6). No. 15 is quite an excep¬ 
tional condition, occurring in only one out of the sixty-nine hemispheres. 

The sulci rostrales are more developed in the male brains and the 
fusiform hypocampic annectent gyrus also exists more frequently in 
these brains. It may be correlated with the physiology of smell and 
genetic associations. 1 In three female cases, and in the smallest of the 
twins, there was only one sulcus rostralis sagittalis. 

Table J.— Anastomosis of the Transverse Temporal with the Superior 

Temporal. 


I 

Father and son 

L. 

+ 

L. 

+ 

R. 

R. 

both on left side. 

II 

Father and daughter 

+ 

- 

+ 

— 

the father on both sides. 

III 

Father and daughter 

- 

+ 

- 

- 

the daughter on left side. 

VII 

Mother and daughter 

- 

+ 

- 

+ 

the daughter on both sides. 

VIU 

Mother and son 

+ 

+ 

- 

+ 

son on both sides, mother on left side. 

X 

Brother and brother 

+ 

+ 

- 

+ 

B on both sides, A on left side. 

XIV 

Brother and sister ... 

+ 

— 

— 

— 

brother on left side. 

XVI 

Twin brothers 

+ 

+ 

- 

- 

both on left side. 


Totals 

6 

6 

1 

3 



Males : Left, 9 ; right, 3. Females: Left 3 ; right, 1. 


The further extension of the temporal transverse sulcus and its con¬ 
nexion with the superior temporal gives the most remarkable figures, 
showing that this connexion exists more frequently in males, and in each 
sex three times more in the left hemisphere in relation, as we may 
understand, with the development of the prse-Sylvian region. 


* This hypothesis was stated in writing, when Professor Springthorpe, of Melbourne, 
visited the laboratory aud told me he had localized the cerebral genetic centre in the lower 
parts of the frontal lobes. (Handbook for Therapeutics, &c.) 
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Some closer details will therefore illustrate this question, the import¬ 
ance of which results from the fact that the transverse temporal is 
often only indicated in primates, and may be undoubtedly considered 
as a sign of higher evolution ( see Table J). 

This is a morphological demonstration of the localization of more 
evolved development in the specialized auditory region of the left 
hemisphere correlated with the physiology of speech, and it illustrates 
the general view of Turner, quoted in the introduction of this study. 

Another proof is to be found in the comparison of the hemispheres 
of the same brain one with another. The comparisons have been 
summarized for each lobe in each brain. Male brains have been united 
in totals separately from the female brains. The result shows that 
there is a rate of differentiation between the left and right hemispheres 
in the same brain, nearly the same as the total variability between one 
family member and another. When, however, the differentiation is 
concentrated upon the conditions of one lobe, the other lobes remain 
more similar. In the male brain the differentiation exists, especially in 
the temporal and limbic lobes, but for the latter it is an indirect result 
of the development of the temporal cortex as the questions refer to the 
boundaries of the limbic lobe, which are under the direct influence of 
the temporal cortical development and pressure. The receptive area of 
speech associations being more developed in the left hemisphere in man, 
appears to be one of the main origins of this sexual difference. 

An attempt has been made to discover whether some conditions 
show more constant similarity in females than in males, and vice versa, 
in other words, whether the mother is not prepotent for the female 
characteristics of her.pattern, which is to be inherited by her daughter, 
&c. The figures were too small to allow any conclusion being drawn. 

As far as I caq gather, the typical male brain should have:— 

(1) Well-developed speech centres : a broad frontal lobe. 

(2) Three, at least two, sulci rostrales, on both sides ; no connexion 
between fs and fm on the left hemisphere, at least; a well-formed 
fins or a good fm, sometimes both together on both sides; an inter¬ 
rupted fi in the left hemisphere; an anastomosis of Mr with ts, in the 
left hemisphere ; and rhi joining fl and col in the left hemisphere. 

(3) Comparing the hemispheres of the same brain with one another, 
the greater number of differences will occur in the speech centres in 
males, especially in the temporal lobe and its boundaries near the 
limbic lobe. 
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The typical female brain should show the contrary; with only one 
sulcus rostralis and connexion between the superior frontal ( fs) and the 
middle frontal (fm), &c. 

These indications do not permit of distinguishing with certainty a 
male from a female human brain, and the formula of their approximative 
value cannot yet be given. 

(VI) The Results compared with those obtained by other 
Authors, and more Deductions. 

If the object of these investigations were merely to demonstrate that 
there is a resemblance in the convolutional patterns in relative brains, 
they would even thus possess an interest as a formal proof of the 
morphological value of some details and peculiarities of the sulci and 
gyri. The first paper published by Karplus seems to have had that 
demonstration as its chief aim. 1 I could not obtain access to it in the 
libraries in London, and had to rely on Schuster’s paper, which also 
proves the existing resemblance. Moreover, I possessed an abundant 
material, more interesting by itself than any bibliographical research, 
and only after having studied it thoroughly for some months I was 
inclined to review the bibliographical aspect of the question. My 
own work was then finished, and there was no possibility of further 
modification of it. 

Spitzka was the first to describe three adult relative brains of 
brothers with precision and interesting details. He demonstrated their 
great resemblance and made some measurements, the most striking 
result of which shows that the corpus callosum had the same width, 
notwithstanding the differences in weight of the brains. In some of the 
brain pairs, which I have examined and which were available for such 
research, the same similarity exists. 3 

I am indebted to the kindness of Professor Ariens Kappers, the 
Director of the Brain Institute at Amsterdam, for the opportunity of 
inspecting two papers, the contents of which I shall now discuss. 
In his second study on the inheritance and the variability of the 
convolutional pattern, Karplus calls attention to his former work. 8 He 
examined twenty pairs of relatives, five groups of three relatives, and 

1 Karplus, J. P. “ Ueber Familienahnlichkeiten,” &c., Arb. Nenr. Inst . Oberst ., Wien, 
1906, p. 1. 

2 Spitzka. “ Hereditary Resemblance in the Brains of Three Brothers.” Anter. Anthrop 
1904, vi (to be found in the Library of the Royal Anthropological Society). 

1 Karplus, J. P. “ Variabilitat u. Vererbung am Centralnervensystem,” Wien, 1907. 

MH— 16 
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one group of five relatives. For some of these cases the spinal cord 
only was available. In the majority one or more of the relatives were 
foetuses or new-born children; he had ten pairs of twins. He came 
to the conclusion that in the human species the inheritance of the 
convolutional pattern is a proved fact. 

An excellent example was afforded by a series of three relative 
brains (mother, daughter and son), all of whom had the left hemi¬ 
sphere far less fissured and complete than the right hemisphere, 
although the three individuals were right-handed (Group XXVI). A 
peculiarity occurring in a relative brain on the left hemisphere will 
always, when inherited, occur on the same side in the other family mem¬ 
bers (gleichseitige Uebertragung, homologous transmission). Karplus 
here refers to conditions which are exceptions in the human brain, 
and which give low percentages as to their presence in the average 
pattern. (The peculiarities of which I have given statistics are those 
conditions which exist only in one hemisphere out of four in which 
the comparison was made.) 

Karplus has made some measurements ; he thinks individual varia¬ 
bility covers to some extent the familial common type. He has also 
examined the medulla and the spinal cord in some pairs of relatives 
and has found family resemblances. Karplus then examined brains of 
Macacus rhesus (four pairs), of dogs (four groups of four, five, three, and 
three offsprings, and each time the mother), of cats (four groups of four, 
four, three and four kittens, and the mother cat for each of the groups) 
of goats (two she-goats and their twins, and a third pair of twins). He 
found that the family resemblance was less in the ape than in the dog 
and cat families. In the cat and dog the familial type and the peculiarities 
were inherited to some extent. In the macacus there was such a varia¬ 
bility in the arrangement of the sulci that no definite similarity could 
possibly be noticed. 

“ The macacus brain shows a great variability of its sulci; some parts of the 
brain have a greater variability than others (occipital pole); undoubtedly 
the varieties of the sulci show a very great and striking identity in the two 
hemispheres of the same brain, but on the other hand, only for one single 
definite variety could a similarity between mother and offspring he observed ” 
(pp. 71 and 160). 

“ The brain of the dog shows a great variability. The two hemispheres of 
the same brain are very similar. Peculiarities occur very often repeatedly in 
the same family. The two hemispheres of the same brain being very similar 
there is no occasion to find an homologous transmission ” (p. 108). 
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From the brain of the cat the same conclusions were drawn as from 
the dog’s brain (p. 137). In the goat’s brain the variability was extreme, 
no similarity was to be found between the two hemispheres of the same 
brain, nor could any familial similarity be determined (Karplus reserves 
his opinion). 

The human brain shows greater differentiation between left and right 
hemispheres than do the brain of the macacus, of the dog, and of the 
cat. The familial resemblance and the familial peculiarities are more 
numerous in the cat and in the dog than in the macacus. But the human 
brain shows the greatest familial resemblance, and the two hemispheres 
being differentiated, peculiarities may occur on one side only, and when 
transmitted by inheritance they will always reappear on the same side. 

The macacus seems to be in the phylogenetic development of its 
zoological order, far behind the place occupied by the dog and the cat, 
which are at the summit of the carnivora. It would be interesting 
to examine less developed carnivora. Karplus thinks that it is possible 
to determine which are the more newly developed parts of the brain 
by the greater variability in their convolutional pattern. The same 
may be said for the spinal cord, where familial resemblance is less 
observed in the newer developed parts (pyramidal tracts) than in 
the older. 

With the observations of Karplus as to the differentiation of left and 
right brain I fully agree, and I have given numbers to fix the opinions. 
With regard to the homologous transmission, I especially found this 
confirmed for the anastomosis of the transverse temporal with the 
superior temporal. The fact that inverted similarity only occurs 
in 1 per cent, of the cases also confirms the views of Karplus on the 
homologous transmission, although it shows that there may be excep¬ 
tions. Neither Karplus nor myself have had the father and the mother 
examined with their child, and this would be necessary to make the 
demonstration complete. I have also demonstrated by many examples 
the possibility of determining by the degree or the index of variability 
which are the older parts of the brain. Also, for a sulcus, its similarity 
decreases in the latest developed parts. I demonstrated this in the case 
of the superior temporal, the posterior portion of which is the oldest 
and has twenty-seven for index of comparison, the middle portion five, 
the anterior portion three. On sixteen comparisons no complete 
differences (for the interruption) occurred in the posterior part, two 
occurred for the middle and three for the anterior part. 

Juljusz Morawski examined cat and dog families and did not find 
mh— 16 a 
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the same results as those quoted by Karplus. He found the most 
contradictory indications. No influence of sex could be traced. The 
brain weight had some influence on the advancement of the pattern; 
the body weight had no influence. Unilateral peculiarities were to be 
found in some cases. Morawski could not find any familial pattern 
transmitted by inheritance. The only positive fact he was enabled 
to observe wa3 that some families showed a great number of peculi¬ 
arities, other families no peculiarities at all. 1 This negative work need 
not cause any astonishment. Even if twenty observers had confirmed 
the findings of Karplus, a twenty-first would have been forthcoming 
to contradict them. This happens in the case of every scientific research 
and depends upon personal bias. In the present case, instead of being 
the twenty-first, Morawski was only the third. But he did his work 
in the laboratory of Karplus. His material was really too poor for 
the investigation of such a question, and it did not at all possess the 
value necessary for an experimental control. It would have been better 
had he examined grandparents, parents and offspring of one cat or one 
dog family, whereas, he always selected only the mother and the 
offspring. But this is not the time for discussing experimental methods, 
and I return to the discussion of human brains, the material of which, 
although not dependent on a selection, is proved to be of greater value 
and easier of examination. 

Neither Karplus nor Schuster attempted to see whether it would be 
possible to discover, out of a group of brains, those which show the 
greatest resemblance and whether they belong to relatives. I cannot 
claim to have obtained that absolute proof of the familial resemblance, 
but I think that I have come nearer to obtaining it than my 
predecessors, as I have indicated the method of finding, out of a 
group of brains, that one which practically bears most resemblance to 
a given brain and therefore would have the greatest chance of being 
related to it. 

Out of the series of thirty-two brains under my observation, the 
method which I had proposed one year ago showed for each brain its 
related companion of misfortune ! Karplus had said :— 

“ It would be unreliable to give a numerical indication on the degree of 
similarity, as our knowledge of the variations of the sulci is still too incom¬ 
plete, and as the statement of the authors on that subject are too much at 
variance ” (p. 33). 

1 Morawski, Juljusz. “ Gehirnuntersuchungen bei Katzen-und Hundefamilien,” Jalirb. 
f. Psych . u. Neur Leipz. u. Wien, 1912, xxxiii, p. 306. 
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The trial of them which has been made in this paper shows, in my 
opinion, that arithmetical methods have already yielded such results 
as to indicate fresh lines for further research and to encourage and 
justify the prosecution of similar studies. The curves obtained for the 
answers to the principal questions show that their number is sufficient 
for the proposed examination. The regularity with which some 
averages, as, for instance, that of similarity, recur, is a proof of their 
constancy. Even with fifty-two questions alone, following the 
tables of Schuster, the figure 0'70 was obtained for the twin brains 
in my first paper. As a proof of accuracy I ask leave to recall that, 
having recorded 5,312 answers, I found out of them 968 similarities on 
the left hemispheres and 971 on the right hemispheres. The number 
of peculiarities on the left side, thus combining the conditions of the 
four hemispheres in each question, gave 228 and it was 225 for the 
right hemispheres. 

In his most valuable studies on “ The Law of Inheritance of the 
Mental and Moral characteristics in Man and its comparison with 
the Inheritance of the Physical Characters,” Professor Karl Pearson 
arrives at a degree of resemblance of 0'5 for direct relationship. In 
another of his papers we find the following figures for the intellectual 
resemblance by sibship:— 

Male and male ... ... ... 0-46 ] 

Female and female . ... 0-47 [ degree of resemblance. 

Male and female ... ... ... ... 0-44 ) 

In his “ Grammar of Science ” (1900), he had written:— 

“ The intensity of parental correlation is about 0’3 to 0*5, of grandparental 
about 0*15 to 0*3, and of fraternal about 0*4 to 0*6, the latter correlation being 
somewhat reduced when the “ fraternity ” consists of members of opposite 
sexes” (p. 459). 

Such figures indicate the tangent of the angle which the line in 
correlation diagrams makes with the x axis. They are not to be 
compared with mine. Still, it is interesting to point out that the 
average of absolute similarity (+ + + 4-) between two relative brains 
was found to be 0*5, and that the absolute indexes of comparison 
gave:— 

Male and male ... ... ... ... 9*42 | 

Female and female ... ... ... 9*49 v index of comparison, 

Male and female .. ... ... ... 8*06 ) 

yielding thus final results approximating to those of Professor Pearson, 
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males being a little less similar than females and mixed comparisons 
giving the smallest figures. 

The reason why I call the index of similarity an apparent index 
ought to be explained. The average of similarities amounting to 
73 per cent., the remnant of 27 per cent, contains:— 

(XI) incomplete similarities (as H-h) ... ... ... 1,9 

(VI, VII, VIII, IX) peculiarities (as —b + -f) ... ... ... 16, 9 

(X) complete dissimilarities (as H-1—) ... ... ... ... 8,2 

Only the complete dissimilarities are to be taken as a term diminish¬ 
ing the value of the apparent similarities, as the peculiarities and the 
incomplete similarities contain potential possibilities of similarity, which 
heredity is capable of bringing about. It is a similarity for two hemi¬ 
spheres that the amount of their power of variability (which we may 
suppose to be correlated with adaptability) is the same; but we should 
be only able to measure it by the examination of a large series of brains 
belonging to one family, which is practically impossible at the present 
time. It is thus not possible to have a better estimation for an 
absolute index of comparison than to divide the similarities by the 
dissimilarities; the resulting figure shows how many times two brains 
more closely resemble than differ from one another. Next to that, the 
main attention must be concentrated on the number of conditions in 
which the two brains show a similarity of differentiation between left 
and right hemispheres. 

The importance of the morphological inheritance of the sulci being 
proved, the significance of transitory forms becomes interesting. In 
many of the drawings the slow transition from one extreme condition to 
another is clearly to be followed up. This is especially the case in the 
lower end of the central sulcus—adjoining the lateral fissure or remain¬ 
ing remote from it—having an anterior or a posterior direction, and so 
on; in the connexions of the temporal transverse sulcus with the tem¬ 
poral superior and in the anastomoses of the ascending branches of the 
temporal sulci with the interparietal; in the different forms of the 
calcarine fissure, especially at its .end, with the play of the sulcus 
lunatus. The significance of the deep gyri can also be traced as they 
become more superficial, when the brain mass or its complex Assuring 
augments. They may also be the result of the concealment of cortex 
when deeply compressed owing to the development of the neighbouring 
structures. The first method of origin gives the annectent gyri 
sectioning the inferior frontal sulcus, the interparietal sulcus and the 
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calcarine fissure. The second method concerns the cortex near to the 
sulcus diagonalis, the cortex between the two first temporal endings in 
the gyrus angularis, &c. 

From some brains one derives the impression that an early condition 
of hydrocephalus has kept the sulci apart, preventing their anastomosis 
or making a normal extension inadequate to the intrinsic structure. Such 
an influence seems to be especially operative at the posterior end of the 
lateral fissure and its surroundings, near to the centre of the parietal 
bones, where the largest diameter exists in hydrocephalic skulls. It may 
cause the first temporal to be interrupted at its posterior portion. This 
occurred five times in my series, always confined to the left hemisphere, 
always in the children, four times in the bigger brains. The brain 
weight of the case in which it occurred in the smallest can be explained 
(XIV, B); it must have been higher during life; the brother’s brain had 
a weight of 1,385 grm. It cannot be accurately estimated whether the 
female brain was more over the average than the male brain. The 
smallest of the brains showing that condition belonged to one out of 
six deaf and dumb children.- 

The cases are : III, B (deaf and dumb daughter) ; VII, B, adolescent 
insanity, daughter; VIII, B, son, early melancholia; XIV, B, sister, 
early mania; XVI, B, stillborn twin. The percentages of Retzius are 
21 for the males (12 on the right, 27 on the left), and 4 for the females 
(8 on the right, 0 on the left). It diminishes the value of my explana¬ 
tion and makes further investigations necessary. Moreover, in the case 
of this interesting condition, the transitions are frequent and clinical 
notes do not supply details relating to the early years of the patients’ 
lives nor as to the conditions in which they were born. 

As for the general question of heredity, the convolutional pattern 
shows far more often slight transitions than suddenly appearing differ¬ 
ences. Lamarck would find his theories confirmed and Weismann rather 
the reverse. 

The knowledge of the different anastomoses and peculiarities of the 
sulci in the human brain is not yet based upon as great a number of 
investigations as the newer methods of biology would demand, and this 
is easily demonstrated by the comparison of the different numbers found 
by Cunningham, Retzius, Eberstaller and others. But a comparison 
with the statistics now at hand can nevertheless supply some indications 
of interest. Comparing the average figures of Retzius that yield the 
greatest differences with those of this study, we find that in all the cases, 
except in two, the figures resulting from the brains of our series indicate 
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a lack of annectent gyri and consequently a greater number of anastomoses 
of the sulci with each other. The normal brains described by Betzius 
had a heavier weight than that of ours, and it may be suggested that 
this factor is the main reason for the differences; but something more 
than this influences the figures. Differences relating to the parietalis 
superior may result from a different interpretation, especially when the 
parietalis superior is divided into two or more portions. What I con¬ 
sidered as part of the ps joined with pos, may have been considered by 
others to be a mere secondary branch of pos. The same doubt arises in 
respect of the branches of the interparietal. The differences in the 
anastomoses of ps with the sulci prsecunei gives less occasion for mis¬ 
interpretations and confirm the opinion that heavier brains show a greater 
number of interruptions. The difference as regards question No. 74 
arises from the manner in which the question has been put. Betzius 
asks for evidence of the existence of the rhinal sulcus, where I have 
thought that it is more important to look for its anastomosis with the 
lateral fissure. The concealment of the isthmus, no doubt being here 
possible, seems to be more frequent in series of lunatics, especially in 
males. 

The statistics of Betzius relate to 100 hemispheres, seventy-five 
of which were of male and twenty-five of female brains. To make the 
comparison possible I have made the general percentage for Betzius’s as 
well as for my cases, half of the male and the female percentages. 
Betzius’s original general percentage in fact concerns an unequal mixture 
of male and female hemispheres. But I quite agree also that the newly 
given total averages may easily be subjected to criticism. All this proves 
how necessary it is to review these questions on the basis of a fresh 
array of carefully collected normal brainB. Betzius makes interesting 
statements relating to the sulcus interparietalis proprius and shows 
that its connexions with the sulci postcentrales supply the following 
possibilities:— 

Table K.—Anterior Connexions of the Interparietal Sulcus. 


Form of the connexion : 

pos 




1 


i 

1 . 

>3 

! 


i 


- 

i 

Percentage of its exist¬ 
ence in the Retzius 

55 

17 

11 

9 

4 

4 

series 








Percentage of Cunningham 

60 

12 

19 

G-9 

— 

— 

Percentage in my series 

54 


9 

6 

7 

18 

8 

Notation 

a 


b 

c 

d 

e 

f 



Section of Psychiatry 


61 


If we assign the initials a, b, c, d, e, f, to each of the modalities, and 
first write the initial corresponding to the left hemisphere of a brain, 
and then that corresponding to the right side, each brain will have its 
formula. The following table shows the inheritance of the different 
types:— 


Table L.—Direct Descending Heredity. 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

Father ... af 

... ee 

... aa ... 

— ... 

— ... 

— .. 

. — .. 

. — .. 

— 

Mother ... — 

... — 

... — ... 

eb ... 

ee ... 

ae .. 

aa 

aa 

.. aa 

Son ... ee 

... — 

... — ... 

— ... 

— ... 

— .. 

. — .. 

. ca . 

.. bd 

Daughter ... — 

... ad 

... da ... 

ea ... 

aa ... 

aa .. 

. ab .. 

. — .. 

— 

Table M.- 

-Direct Collateral Heredity (Sibship). 




X 

XI 

XII 

XIII 

XIV 

XV 

XVI 


Brother 

... fa 

... ae ... 

— .. 

. — .. 

ba 

... — . 

.. ea 


Sister 

... — 

... — ... 

aa .. 

aa 

. ca . 

... db . 

.. — 


Brother 

... ea 

... aa ... 

— .. 

. — .. 

. — . 

.. bd . 

.. cc 


Sister 

... — 

... — 

aa 

. aa .. 

. — 

— 

.. — 


The older 

brain 

has been 

put 

first. 

The 

formulae in 

italics 


belong to the brains showing the posterior interruption of the superior 
temporal. The most common type seems to be a, eleven brains opt of 
thirty-two have the formula aa; nine of them are females. The 
next common formula in the normal series shows a continuous post- 
central sulcus without connexion with the association area of the 
interparietal. But in the series of the lunatics, the next figure relates 
to the connexion of the postcentralis superior with the interparietalis 
and an independent postcentralis inferior. 

Karplus’s law of the homologous transmission is confirmed by the 
brain pairs No. Ill, IV, VI, VII, VIII, X, XI, XIV, and nothing 
invalidates it in the descending parentage. There is one case 
showing discrepancy (XV) by collateral parentage, but as we have not 
the pattern of both the parents, it is not possible to check the origin of 
the discrepancy. 

The five cases showing a posterior interruption of the superior 
temporal have also a less anastomosed pattern than that of their parents 
or of siblings, except for XIV, A, where it also appears although 
differently interrupted in the elder brother, who has the type b. 

Similarity of the type occurs in five pairs of hemispheres of the first 
group and in seven of the second group. Regression to the common 
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type of the population exists for six hemispheres of children, and 
deviation from the common type for seven hemispheres out of 
eighteen. 

Further examples could be demonstrated to show the value of the 
hereditary resemblance in the study of the convolutional pattern. 
Hundreds of non-relative brains are needed to show that all kinds of 
variations exist in the infoldings of the human cortex, but with a series 
of relative brains it may readily be demonstrated that one form can 
slowly become transformed into another, and often in the four hemi¬ 
spheres of one pair of relative brains the slight transition from one 
extreme pattern to another extreme is clearly apparent. 

It is a general conclusion arrived at in this paper that the convolu¬ 
tional pattern has, in itself, a morphological value which justifies a 
specialized research and makes it necessary that it should be examined 
first of all apart from any other structural condition. It is only when 
that study has been carried out exhaustively on a greater number of 
brain series, that we may venture to examine the reciprocal influence 
of other conditions upon the fissuration of the cortex. I allude, by the 
way, to the investigations of hereditary similarities and dissimilarities 
in the extension of the architectonic fields, which have to be carried 
out on an equal and as extensive "as possible number of brains, before 
any comparative conclusions will be available. 

(VII) Summary and General Conclusions. 

Fifteen pairs of adult brains related by direct parentage, and one 
pair of twin brains have been examined according to a morphological 
and a statistical method, described in a previous paper of the author, 
and published in the Philosophical Transactions of the Royal Society 
(1916). 

Eighty-three questions dealing with the convolutional pattern were 
answered in the case of each pair of brains, and the results summarized 
and divided according to their kind of similarity and dissimilarity. 

A control of comparisons with non-relative brains enabled the 
author to demonstrate tha't relative brains are more like one another 
than non-relative brains. 

The test, carried out on a pair of negro brains, proved that racial 
influences do not play an important part in the results. 

A series of comparisons according to the weight of the brain demon- 
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strate that heavy adult brains show less resemblance to the average 
pattern than the smaller brains; but the weight of the brain is not a 
dominant factor in the results, and has no individual value ; its influence 
does not diminish the essential family resemblance. 

Comparisons of mixed sexes show less similarity than do comparisons 
between brains of the same sex, and the tables enable one to trace the 
origin of this diminution in resemblance in respect of the details of 
the brain pattern; hence an attempt has been made to indicate the 
main characteristics of the typical male and the typical female brain. 
These indications do not permit the author to assert that a given brain 
belongs to a male or to a female human being; they bear only a general 
character. 

In the case of the brains of Hebrew brothers and in those of the 
Negroes, there were fewer variations in the pattern than in the brains 
of most of the British subjects, the racial origin of which were in all 
probability more mixed in type. 

There are proofs of differentiation between left and right hemi¬ 
sphere, and the comparison of the hemispheres in the same brain with 
each other is worthy of careful attention; the amount of variations 
remaining nearly the same, an increase of differentiated conditions in 
one part of the brain is an indication of a greater resemblance in 
other parts. 

The same method which has been used for the whole brain com¬ 
parison has been used for each of the questions to be solved regarding 
the convolutional pattern, and it enables one to determine which part 
of the cortex is of more recent development in the ontogeny (which is 
proved by the comparison of foetal brains), and also in the phylogeny 
(as suggested by comparative anatomy. 

The study of relative brains is of special value in the determination 
of the transitions from one brain pattern to another, both as a whole 
and in detail. A knowledge of the normal transitions from one con¬ 
volutional pattern to another may be of use in the consideration of the 
convolutional pattern in pathological conditions. 
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The definite results arrived at in this paper are summarized in the 
following conclusions:— 

(1) The family resemblance of the convolutional pattern in man has 

an individual value. The family inheritance has a greater effect 
on the convolutional pattern than is exercised by the influence 
of brain weight or by sexual or racial influences. 

(2) The apparent similarity between left and right hemi¬ 

spheres in the thirty-two human brains above 
described, and with the method indicated, is ... 0'73 

The apparent similarity between homologous hemi¬ 
spheres, and thus also between the brains, of two 
persons of direct relationship, is ... ... ... 0'73 

Thus one of the hemispheres of a human brain resembles 
the other hemisphere as much as it resembles the 
homologous hemisphere of a parent, a child or a 
sibling. 

(3) The apparent similarity by direct relationship in man 


being 

0-73 

Incomplete similarities amount to 

001,9 

Peculiarities existing in one hemisphere out of four 


amount to 

016,9 

Complete dissimilarities amount to 

008,2 


100,0 

(4) In ninety comparisons of non-relatives, the figures are:— 


Apparent similarity 

060,38 

Incomplete similarities... 

002,923 

Peculiarities 

019,50 

Complete dissimilarities 

017,197 


100,0 


(5) Considering that there is a constant resemblance shown for the 
hemispheres in man, we may believe that the apparent differences 
between the hemispheres of one brain consist of an amount of fixed 
and inherited differences and an amount of variable conditions, 
each of which can be revealed by the examination of brains 
related to the brain in question. 

(13) In relative brains, the transition from one extreme pattern to 
another is imperceptible; there is continuity in the evolution. 



Section of p0$cbiatr£. 

President — Dr. E. Percy Smith. 


(March 13, 1917.) 

Histological Examination of the Ovaries in 
Mental Disease. 

By the late Laura Forster, L.K.C.P. & S.Edin., M.D.Berne. 1 

(Communicated by F. W. Mott, Major B.A.M.C.(T.), M.D., F.R.S.) 

The following paper is the result of an investigation of human 
ovaries, carried out in the Pathological Laboratory, Claybury Asylum. 
The work was suggested to me by Dr. F. W. Mott, who considered 
that a systematic examination of the ovaries in cases of mental disease 
would be of medical and social importance. 

There are two periods of life in the female, when the onset of 
insanity especially occurs—viz., early adolescence and the involutional 
period. This has been very clearly shown by Dr. Mott in a collective 
investigation of over 4,000 related cases, who are at present in, or who 
have been discharged from, or who have died in the London County 
Asylums. The parents of these insane offspring, in nearly 50 per cent, 
of the cases affected, have their first attack during the involution period 
from 45-60. Furthermore, Dr. Mott has found certain types of mental 
degeneration associated with absence of ova in the glands; others with 
absence of signs of maturation in the ova, both indications of sterility ; 
he considers the latter is further evidence of “anticipation,” by 
which the children of insane parents are affected at a much earlier 

1 From the Pathological Laboratory of the London County Council Asylums. 

MY— 14 
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age than the parents, and in a more intense form. This may be 
a way in which nature tends to end, if it cannot mend, a degenerate 
stock. 

As evidence of the correlation of brain and sexual glands, Ceni’s 
experiments on birds are important. He removed one hemisphere, 
and the birds surviving the traumatic shock were killed after periods 
varying from a few months to three years, and their ovaries were 
subsequently examined histologically. The primary shock had the 
effect of causing them to cease laying eggs for some months. In the 
following year they began to lay again, but in the second year few eggs 
were laid, or they ceased altogether from laying. The birds were 
otherwise in a healthy condition. The examination of the ovaries 
showed premature progressive involution. The writer considers that 
the changes in the ovaries are an expression of a permanent state of 
functional torpor of the organ, in consequence of which ovulation is 
more limited than under normal conditions, and finally becomes entirely 
arrested. The arrest of this function causes a rapid and pro¬ 
gressive involution, which affects the whole parenchyma of the 
ovary, and may be taken as a premature dynamic exhaustion of the 
sexual gland. The conclusions drawn are that there are very intimate 
dynamic relations between the brain and the ovary, the function of 
the latter being directly dependent on the anatomical and functional 
integrity of the brain. The writer considers that these facts have an 
important bearing on the question of reproduction in the physically 
unfit. 

The ovary has of late received rather a prominent place as an 
important secreting gland. I refer my readers to Biedl’s exhaustive 
work on internal secretion, where a very full list may be found of 
all the writers who have studied this question anatomically and 
physiologically. The parts of the ovary credited with the function of 
secretion are the corpus luteum and the atretic follicle. Limon made 
a comparative histological study of the ovaries of various animals, and 
states that the tissue arising out of the atretic follicle, through pro¬ 
liferation of the theca interna, consists of cells of epithelioid form, and 
he gives it the name of “ glande interstitielle de l’ovaire. He has 
found these epithelioid cells in numerous groups imbedded in the stroma 
of certain animals. Fraenkel likewise made a detailed examination of the 
ovaries of animals, and also of human ones. He found these epithelioid 
cells in numbers in the ovaries of certain animals, more especially the 
rodents, but they were entirely absent in the anthropoids and man. He 
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concludes, therefore, that this tissue cannot be responsible for a large, 
general and important function. 

Dr. Mott kindly supplied me with all the material available at the 
Pathological Laboratory, Claybury, and also sent me some from Charing 
Cross Hospital. For the rest, I am indebted to Dr. Turnbull, Director 
of the Pathological Institute, London Hospital, and to the following 
Medical Superintendents of the London County Asylums: Dr. Ogilvy, 
of Long Grove ; Dr. Baily, of Hanwell; Dr. Gilfillan, of Colney Hatch; 
Dr. Stansfield, of Bexley ; Dr. Lord, of Horton ; Dr. Donaldson, of the 
Manor Asylum ; Sir James Moody, of Canehill; and to Dr. Elkins, of 
Leavesden; and Dr. Campbell, of Caterham. 

The ovaries were taken from 100 cases of persons who had died in 
the London County Asylums, and included cases diagnosed as dementia 
prsecox, mania, melancholia, general paralysis of the insane, epilepsy 
and imbecility. To control the above cases, ovaries were taken from 
women and children who had died in the London and Charing Cross 
Hospitals. The control ovaries cannot, however, be considered as 
entirely satisfactory, as many of them were taken from persons who 
had died from a long-standing disease. For instance, those belonging 
to a woman, aged 32, with chronic interstitial nephritis, showed 
complete involution. 


Methods. 

The ovaries were fixed in Muller’s fluid, and then taken through 
various strengths of alcohol. A certain number were embedded in 
paraffin, but for the majority celloidin was used, as it causes less 
shrinkage. The blocks were cut into serial sections, and in cases where 
the Graafian follicles were scanty in number, the whole of the ovary was 
cut through in this manner. In other cases it was considered sufficient 
to cut a series of one block only. The majority of sections were stained 
after cutting with hsematoxylin and eosin. A certain number of blocks 
were stained by the alum-carmine method before cutting, and afterwards 
counter-stained with eosin. 

Histology of the Normal Human Ovary. 

The stroma of the human ovary consists essentially of a dense net¬ 
work of fibrous bands, interspersed in places by smooth muscle-fibres, 
and through which blood-vessels run. In the stroma are embedded the 
Graafian follicles (figs. 4 and 5, pp. 80, 81), each of which consists of 
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a layer of epithelium, bounded on its outer edge by a basement 
membrane. Lying within the follicle is the ovum, surrounded by its 
zona pellucida. As the follicle increases in size the epithelial layers 
become multiplied, and at a certain stage of development the discus 
proligerus is formed. This is a thickening of the epithelium at one 
end of the follicle, in which the ovum can be seen embedded (fig. 8, 
p. 82). The Graafian follicles vary considerably in number according 
to the age of the individual. In the new-born and quite young person 
the larger part of the stroma consists of follicles, but as age advances, 
and the follicles diminish in number, either by rupture or atresia, their 
place is filled by the so-called corpora lutea, which, in their turn dis¬ 
appearing, give way to fibrous tissue. I have not observed in the human 
ovary those groups of epithelioid cells noticed by Heape in abundance 
in the rabbit, and by Limon in the rabbit and rodents. I noticed 
two principal forms of corpus luteum which occur in varying numbers 
throughout the stroma, the size of which varies considerably. The 
first I have not been able to follow in its development, and have only 
noticed it in one phase, where it consists of a nodule of non-cellular 
protoplasm (which takes a deep eosin stain) separated off into columns 
by thin trabeculae of connective tissue, which converge to a central 
strand, forming the axis of the nodule. I believe this is the form which 
follows the rupture of a follicle (fig. 6, p. 81). The second form is the 
one taking the place of the follicle which undergoes atresia. It consists 
of a nodule of loosely arranged connective tissue, separated off by delicate 
bands of denser connective tissue. I have noticed a number of these in 
process of formation round a degenerating ovum which has lost its sur¬ 
rounding membrana granulosa (figs. 1, 2 and 3, pp. 79, 80). The zona 
pellucida often remains intact after the nucleus has lost its power of 
staining, and the plasma is shrunken. 

These two forms of corpus luteum are quite different in appearance, 
and according to Paladin and Beigel’s acceptation of the terms, I have 
called the former “ corpus luteum verum,” and the latter “ corpus 
luteum spurium.” The name of corpus luteum verum is attached by 
some authors to that form only which occurs when pregnancy takes 
place. However, as the difference between those occurring with or 
without pregnancy seems to be only a question of size, the designation 
does not seem to me justified, and as Lawson Tait says, “ the belief 
that there is such a thing as a true corpus luteum in relation to 
pregnancy is one of the most extraordinary crazes that has crept into 
medical belief.” 
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Results of the Histological Examination. 

As it was impossible in so large a number of cases to estimate the 
absolute number of follicles present in each ovary, I adopted as a 
method of comparison the plan of counting the largest number present 
at any one level throughout the sections examined. I append here a 
tabulated statement of each case, with the results summarized, and give 
below a summary of comparative results according to age and mental 
disease. 

Dementia Prsecox. —In this group the ovaries of all those who had 
reached the age of 30 showed signs of early involution, marked by an 
increase of interstitial connective tissue, and a great scarcity of Graafian 
follicles. Even in those much below this age, there was a distinct 
diminution of the follicles, as compared with a normal woman of the 
same age. As an instance, the greatest number of follicles at one level, 
found in one case aged 19, at death, was fifty-nine, whereas in a control 
ovary from a girl aged 24, there were 171 follicles at one level; and in 
another aged 17, there were 454 counted at one level. 

Imbecility with or without Epilepsy. —These ovaries did not present 
a uniform type. Some quite young persons showed early involution, 
while in others there were a proportionately large number of follicles. 
In one case, for instance, of congenital imbecility with epilepsy, 
aged 39 at death, 123 follicles were found at one level, and no true 
corpora lutea. 

Melancholia. —(Many of these cases are probably mania depressiva, 
as true melancholia is met with at the involutional period.) Here we 
find a definite diminution of follicles. The greatest number at any one 
level was forty, in the ovary of a woman aged 23, 1 and a number of these 
were undergoing cystic degeneration, and showed no trace of an ovum. 
In the majority of cases, the numbers found at one level ranged from 
three to fifteen, and the stroma showed a marked increase of fibrous 
tissue, and some thickening of the walls of the blood-vessels. 

Mania. —In all these cases a marked diminution of follicles was 
found, the largest number at any one level being thirty-two, in a 
woman aged 32. 

General Paralysis. —Here there was likewise a decrease in the 
number of follicles, the greatest number in any one case at any one 


It is probable this was a case of dementia praecox.—F. W. M. 
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level amounting to forty, with the exception of a case of juvenile general 
paralysis, aged 20, where the largest number amounted to 160 at one 
level. There was a marked increase of fibrous tissue, and thickening of 
the walls of the blood-vessels, some of which were almost obliterated. 


Conclusions. 

It would appear from the above results, that where there is disease 
of the brain, or mental incapacity associated with it, the power of the 
individual to reproduce her kind, if not absolutely cut off, is at least 
diminished, and in most cases an early cessation of the ovarian functions 
seems to take place. These facts argue that there is an intimate 
relation between the ovary and the brain, and confirm Ceni’s statement 
on this point. 

I do not in this paper intend to discuss in full as to whether the 
ovary plays a direct part in the internal secretion of the body, or 
whether its influence is only an indirect one. With regard to its 
histology, however, I can say that there is no part in the structure of 
the human ovary that leads me to suppose it can exercise a secreting 
function, unless it be the Graafian follicle itself. Neither the corpus 
luteum verum, nor the corpus luteum spurium, show in their composition 
anything resembling epithelial cells, and it is these two bodies, more 
especially the atretic follicle, which in the lower animals are credited 
with the function of secretion. After a careful study of all the ovaries, 
normal or otherwise, that come under my notice, I can only confirm 
Fraenkel’s statement, that in the human ovary there are no groups 
of epithelioid cells corresponding to those found in the rabbit and other 
animals, and representing the “ glande interstitielle ” of Limon. 

My thanks are due to the London County Council Asylums Com¬ 
mittee for kind permission to work in the Laboratory, to Dr. Mott for 
his suggestions and help, and to Mr. Charles Geary for kindly taking 
the photographs which illustrate this paper. 
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Table II. —Control Ovaries op Persons not affected with Mental Disease. 


No. 

Age 

. 

Cause of death 

Condition of ovaries 

A 

30 

Corrosive acid 
poisoning 

Graafian follicles not numerous, 9 at one 
level; connective tissue much increased ; 
numerous corpora lutea vera present 

B 

33 

Cirrhosis of liver 

12 follicles at one level ; a good many de¬ 
generate follicles which contain no ova; 
numerous corpora lutea vera ; connective 
tissue increased 

C 

4 

Extensive burning 

Innumerable follicles present, some of which 
are much dilated ; no corpora lutea of any 
description noted 

D 

4 days 

Pneumonia 

Innumerable follicles, a number of which are 
dilated ; no corpora lutea of any description 

E 

25 

? Poisoning 

Follicles at all stages of development; 81 at 
one level 

F 

7 months 

Catarrhal gastritis 
and enteritis 

Innumerable follicles, many dilated ones ; no 
corpora lutea of any description noticed 

G | 

j 32 

Heart failure; chronic 
interstitial nephritis 

No ova detected ; involution appears complete ; 
numerous corpora lutea vera present 

H 

17 

Heart failure ; 
diabetes 

454 follicles counted at one level, some of 
which are considerably dilated ; a few corpora 
lutea vera and spuria present 

I 

i 

35 

Cerebral hemor¬ 
rhage ; chronic in¬ 
terstitial nephritis { 

i 

Very few follicles present, and these are 
mostly degenerating ; increase of connective 
tissue and thickening of blood-vessel walls; 
many corpora lutea vera present 

K 

24 

Diabetes 

171 follicles at one level ; connective tissue 
somewhat increased and walls of blood-vessels 
thickened ; corpora lutea vera and spuria 
present 

78 follicles at one level; corpora lutea vera and 
spuria present 

L 

31 

Carcinoma recti 

j 

M 

35 

! Chronic empyema j 

! ; 

14 follicles counted at one level; corpora lutea 
vera present 

N 

28 

j Exophthalmic goitre j 

! I 

10 follicles at one level; corpora lutea vera 
present 
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tissue proliferation round degenerating ovum, 
formation of corpus luteum spurium. (x 85.) 
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Addendum by F. W. Mott, Major R.A.M.C.(T.), M.D., F.RS. 

Before the outbreak of the War Dr. Laura Forster handed me the 
paper which has just been read. Unfortunately she immediately left 
England and I was unable to communicate with her. But for this 
I should have suggested some modifications and additional microscopic 
investigations of the sections which she has prepared with so much 
diligence. I must publish the paper as it was written, for her death 
has been recently announced, which is greatly to be regretted, as she 
was an earnest worker for whom I had great respect. I thought it 
desirable, however, from a study of the great number of sections made 
by Miss Forster to write a commentary, which, had she lived, I would 
have asked her to consider with a view to its partial or complete 
embodiment in her paper. 

This investigation is beset with many difficulties, and I think that if 
fewer cases with perfect notes had been selected more convincing results 
would have been obtained. Still the large number of cases studied 
permits some generalizations to be made which a smaller number would 
not do. Among the difficulties which Miss Forster had to contend with 
was the possibility of variable diagnosis of the mental disease by the 
medical officers in charge of the cases. Again, her observations show 
that chronic diseases of long standing—e.g., nephritis, chronic endo¬ 
carditis, and diabetic cirrhosis—may cause follicular degeneration and 
fibrotic atrophy. Lastly, it is difficult to make a complete histological 
examination of the ovary; for owing to its structure the paraffin method 
cannot be employed for serial sections with advantage, and it was found 
that the only satisfactory mode of procedure was to embed the material 
in celloidin. The blocks were cut and each section was laid out in series 
on glass plates, examined with a low power objective, and then, if a 
particular follicle was required to be studied, the series containing it 
was stained and mounted. 

Nevertheless, taking into consideration the large number of ovaries 
thus carefully examined by Miss Forster, and fully admitting the 
difficulties of drawing certain conclusions owing to the complicating 
causes mentioned, I am of opinion that her work establishes the fact 
that there is a correlation between certain types of mental disease and 
morbid changes in the ovaries. I have not liked to add my own views 
to her communication without consulting her. I have, therefore, given 
it as she handed it to me. If it had been possible, I should have asked 
MY—15a 
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her to more carefully consider the following points in relation to the 
morbid histology of the ovaries and their possible association with certain 
types of mental disease. The corpora lutea vera she very properly dis¬ 
tinguishes from the corpora lutea spuria, or, as I should prefer to name 
them, the corpora atretica. The former are the result of the maturation 
and rupture of normal Graafian follicles, the latter are the result of 
invasion of a degenerate follicle by the stroma of the gland. It is per¬ 
missible to assume that the existence of a large number of the former 
of large size is evidence that for some considerable time during the 
possible reproductive life of the woman healthy follicles were maturing 
and rupturing. Consequently a comparison of the relative numbers and 
size of the corpora lutea vera in relation to (a) the age of onset of the 
mental disease and age at death, associated with ( b ) history of men¬ 
struation when obtainable would have been valuable. Some idea might 
be gathered, therefore, when the normal ovarian function of follicular 
maturation ceased, and how far this could be connected with, or be 
considered coincident with, the onset and progress of the mental 
disease. 

But suppose the follicles, instead of bursting, undergo degeneration 
with their contained ova and form the corpora atretica, we then have 
evidence of a morbid condition, consequently the relative numbers of 
the corpora atretica to (a) corpora lutea vera, ( b ) the age of onset of the 
mental disease and age at death, would afford some indication when 
normal follicular maturation ceased (if it ever occurred), and how far 
the appearance of the degenerative follicle could be connected with, or 
considered coincident with, the onset and progress of the mental 
disease. The examination of a large number of the sections prepared by 
Miss Forster has impressed me with two facts, viz., that there is 
evidence to show that the normal maturation of the follicle and forma¬ 
tion of the corpus luteum verum tends to cease and be replaced by the 
degeneration of the follicle with the onset of certain types of mental 
disease. I will, therefore, consider a little more fully the characteristics 
which serve to distinguish the degenerate or atretic follicle from the true 
corpus luteum, and subsequently I will refer to the particular cases 
which illustrate the premise I have stated. 

(1) The atretic or degenerate follicle exhibits no indication of 
rupture to the exterior. 

(2) The follicular epithelium forming the zona granulosa and discus 
proligerus instead of hypertrophying degenerates, separation from the 
wall and fragmentation occurs, the chromatin substance instead of 
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appearing as a distinct nucleus is seen as fine points in the cytoplasm, 
much smaller than the nucleus. They lose their basophil staining 
reaction, break up eventually and become unrecognizable as cells, finally 
disappearing altogether. Haemorrhage into the degenerate follicles is 
very liable to occur. 

(3) The ovum is retained in the follicle but undergoes degenerative 
changes, it may lose its regular circular shape, the zona pellucida per¬ 
sisting. The germinal vessels and germinal spot lose their circular form 
and have an irregular appearance; the ovum may shrink away from 
the zona pellucida and finally it may be invaded by cells. 

(4) The connective tissue wall does not proliferate to form a network 
among the epithelial cells as occurs in the true corpora lutea, and there 
is usually no ingrowth from the theca until the epithelial cells are in an 
advanced stage of degeneration or have altogether disappeared. 

Such degenerative changes may occur in all stages in the develop¬ 
ment of the follicle, and not merely in the fully formed follicle that 
has failed to rupture. Atretic follicles may continue for a time as 
cysts which remain filled with fluid. 

Heape has shown that in the rabbit two kinds of degeneration 
prevail: in the one kind the changes first affect the follicle then the 
ovum ; in the other the ovum is first affected and the follicle afterwards. 
Heape interprets the latter change as evidence that the ovum is not 
capable of assimilating the nourishment brought to it. The more usual 
cause of degeneration in immature follicles is lack of sufficient nutri¬ 
ment or of nutriment of the requisite kind. (Marshall, “ Physiology of 
Reproduction.”) 

I have examined sections from the following cases on the lines 
indicated :— 

(1) A cretin, S. B., aged 28 on admission to Leavesden; died at the age 
of 29. No corpora lutea vera seen ; atretic follicles, a few immature follicles, 
and dense fibrous tissue. In the left ovary, in addition, the organ is the seat of 
a large blood cyst. 

(2) A. B., aged 18 on admission to Leavesden; age at death, 21. Never 
menstruated. No sign of mature Graafian follicles, a few atretic follicles, very 
few small corpora lutea, paucity of immature ova. 

(3) M. T., admitted to Leavesden, at the age of 18, suffering with idiocy 
and epilepsy ; never menstruated ; died at the age of 22. Excessive fibrosis ; 
many atretic follicles in various stages. A Graafian follicle of small size with 
discus proligerus, and ovum with zona pellucida observed. The ovum shows 
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the first stage of degeneration. There is a vacuolation in the place of the 
germinal vessels and germinal spot. 

(4) A. S. P., aged 23 at death. Dementia praecox. Died of tuberculosis. 
Interstitial connective tissue much increased. Very few immature follicles. 
Atretic follicles, haemorrhage into one of them. One ovum in a dilated follicle 
seems to be dividing into segments ; the zona pellucida appears normal. There 
is a haemorrhage into the cavity of the follicle; it no longer contains any 
epithelial lining cells. Corpora lutea vera, a few present. 

(5) E. M. S., aged 30 at death. Post-puerperal mania. There has been 
some chronic inflammatory process, for the ovarian tissue seems quite encap- 
suled in connective tissue. A small Graafian follicle seen with normal ovum ; 
discus proligerus and zona granulosa. 

(6) B. W., aged 33 at death from cirrhosis of liver and ascites. Charing 
Cross Hospital. The ovaries are large and weigh respectively : Right, 13*9 grm.; 
left, 20*2 grm. The increase in size is due to a number of degenerate follicles 
of varying size; there are also a number of corpora lutea vera. There is an 
increase of dense fibrous tissue, which, by its contraction around the cysts, gives 
a nodular appearance to sections of the gland. There are only a very few 
immature follicles. I have seen several ovaries of chronic drunkards presenting 
this appearance. The corpora lutea vera may be regarded as evidence of 
normal follicular maturation in earlier life before the effect of the alcohol had 
produced the morbid change and degeneration. 

(7) E. F., admitted to Bexley for melancholia at the age of 29; died aged 33. 
Few corpora lutea vera; great increase of connective tissue; many atretic 
follicles. 

(8) A. M., admitted to Bexley at the age of 22; died at the age of 31. 
Right ovary, 16 grm. ; left ovary, 16 grm. The large size of the ovaries is due 
to corpora lutea vera in fair numbers, increase of connective tissue, and a large 
number of atretic follicles. 

(9) L. M. S., admitted to Bexley at the age of 25 for dementia praecox; 
•died at the age of 30 ; right ovary, 3*7 grm.; left ovary, 3*7 grm. The section 
shows fibrotic atrophy in a remarkable manner. There are only a few scattered 
immature follicles. Atretic follicles are seen in all stages of degeneration. 
There are hardly any corpora lutea vera present in either ovary. There is a 
great increase of connective tissue and some thickening of the vessels. 

(10) E. T., aged 19, admitted to Long Grove with juvenile general paralysis ; 
died at the age of 20. Menstruation ceased prior to admission; previously 
regular. Crowds of follicles in both ovaries. A few rather large corpora lutea. 
A number of atretic follicles. 

(11) O. H., admitted to Horton at the age of 19 for dementia praecox; died 
at the age of 26. Right ovary, 14 grm.; left ovary, 9*5 grm. Although the 
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ovaries are large there are only a few small corpora lutea. The glands are 
very vascular and the vessels are dilated and congested. There are numbers of 
atretic follicles in all stages of degeneration and subsequent fibrotic change. 

(12) L. L. N.*, admitted to Manor Asylum. Diagnosis, mania with epilepsy, 
at the age of 22; died at the age of 24. Menstruation ceased two months 
before admission. Right ovary, 3 grm.; left ovary, 2'5 grm. No corpora lutea 
vera seen. Intense congestion. Haemorrhage into all the follicles. Zona 
granulosa separated and fragmented. Very marked congestion of discus 
proligerus, probably the result of status epilepticus. It may be that the 
congestive stasis of epilepsy would cause follicular destruction. 

Assuming that the degeneration of the follicles may arise from two 
causes: (1) Nutritional, depending upon the quality and quantity of 
the blood supply to the organ; (2) germinal—the specific vitality of 
the follicle and especially of the ovum, it is desirable in any future 
investigation to study particular methods by which the finer histological 
changes in the ovum can be recognized, so as to determine whether 
in certain forms of insanity occurring in adolescence, e.g., dementia 
prsecox, a primary degeneration of the ovum occurs, recognizable in the 
immature follicles. 
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(I) Intboduction. 

The fact that dementia praecox commences at puberty or in early 
adolescence may be associated in some way with perverted function of 
sexual glands. The histological changes in the brain are generally 
regarded as insufficient evidence to account for the signs, symptoms 
and progress of the disease. There is reason, from the results of 
investigations of endocrine organs, for supposing that these organs are 
associated functionally with the sexual glands and the metabolism of 
the nervous system. The endocrine organs, especially the sexual 
glands, by internal secretion may influence, not only the secondary 
characters, but the mental character. 

Many authors have studied the changes of endocrine organs in 
dementia praecox. Here I give a brief review of recent literature 
concerning this subject. 

In regard to the changes of thyroid in dementia praecox. Amaldi 
reported a functional insufficiency in two out of four cases. Benigni and 
Zilocchi found marked sclerosis in one case. Ramadier and Marchand 
found, in a female case aged 17, marked sclerosis, and the gland 
weighed 5 grm. In the other four cases they found more or less 
sclerotic changes, an atrophy of vesicles and great variation in quantity 
of colloid; while in one case no changes were observed. On the other 
hand Parhon and others did not And any sclerotic alterations, but 


From the Pathological Laboratory, London County Council Asylums. 
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marked distention of colloid in the vesicles. According to the results of 
most authors the weight of the thyroid was often lighter than normal. 
As stated above, the changes of thyroid in dementia praepox are not 
alike in all cases—viz., in some cases an alteration of hyperfunction, 
while in others sclerosis connected with hypofunction. 

In regard to the changes of parathyroid, Parhon and Urechie found 
a large number of cyanophil cells in one case, while in the other the 
gland was in a state of rest. 

According to Laignel-Lavastine the pituitary body presents no 
alterations. Benigni and Zilocchi reported on the contrary some 
alteration in one out of two cases. 

Laignel-Lavastine observed a hypertrophy of the cortex of adrenals, 
with a tendency to form adenomatous nodules, and an increase of 
pigment in the zona reticularis. In a case of Benigni and Zilocchi’s 
the cortex was altered. 

Parhon and Ghiorghiani have studied the menstruation of 216 
female cases, of which thirty-five were dementia praecox. In twenty-five 
out of thirty-five cases they found amenorrhoea. They consider that 
ovarian conditions are frequent in dementia praecox, and that they are 
connected with mental disorders and not with age. 

According to Marie and Dide there was no alteration in the testes in 
dementia praecox. On the contrary Laignel-Lavastine and Vigouroux 
have found sclerosis *with diminution of interstitial gland in several 
cases. Parhon, Olregia and Urechie found that in the first case the 
testicle of one side was sclerotic, the interstitial cells were diminished, 
and the spermatogenesis was nearly absent; while in the testicle of the 
other side the interstitial cells were numerous, with abundant lipoid, 
but the spermatogenesis was scarce. They found in the second case 
equal alteration of sclerosis, an absence of spermatogenesis, but no 
changes of interstitial cells. 

The above is a brief sketch of the results observed by many authors. 
These changes are multifarious and may not be the effect of mental 
disorders, because in most cases of the insane complications are found, 
and these, especially chronic diseases, may cause several changes in the 
endocrine organs. ' 

During my study in the Pathological Laboratory, Claybury Asylum, 
under the guidance of Dr. Mott, F.R.S., to whom I desire to express 
my cordial thanks for his kindness, I was present at a great many post¬ 
mortem examinations of the insane, including five cases of dementia 
praecox, of which two were male and three female. In the case of 
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a male and two females this condition was combined with chronic 
tuberculosis; and a male and a female died from broncho-pneumonia 
after a short illness. 

Microscopic examinations of the endocrine organs of these two cases 
were made, and a description follows. 

(II) The Method. 

The materials were preserved in 10 per cent, formalin, except the 
adrenals, which were fixed in Muller-formalin. Some preparations 
from the pineal glands, thyroids and ovaries were embedded in celloidin, 
the others were embedded in paraffin. The staining methods used 
are hsematoxylin-eosin, Van Gieson’s stain, Scharlach or Sudan III, 
haematoxylin and Heidenhain’s iron-haematoxylin. 

(Ill) Remarks on Case I. 

E. S., aged 24, single; former occupation a beer bottler. Admitted to 
Claybury Asylum on March 28, 1914. First attacked at the age of 23. 
Clinical diagnosis, dementia praecox. Died on February 19, 1915. 

According to the certificates the patient gesticulates and poses. 
He states that he ought to be in the secret society, but he also states 
that he does not know what the secret society is. He states that the 
attendant is his “ daddy ” and that he came here to see him. The mother 
stated that the patient had been talking funnily for a year; six weeks 
ago he gave up his job to better himself. Later he went back and first 
sacked the foreman and later all the staff. He said he was a millionaire 
and would make the mother a titled lady. 

State on Admission .—Good physique, fair nutrition. Expression is 
confused ; attitude is restless. Respiratory and circulatory organs show 
nothing special. Teeth carious. Reaction of urine acid; its specific 
gravity is 1,035. Slight fine tremor of hands. Pupils are medium size, 
reaction normal. Plantar flexion normal. Knee-jerks are brisk. 

Mental Condition .—He often elevates his eyebrows with a restless 
starting expression. He reacts slowly to questions. There is marked 
impairment of memory. His conversation is rambling. His method 
of expressing himself is often slow and there is a tendency to repeat 
phrases. His remarks are often foolish and incoherent. He is unable 
to realize his position. 

Progress of Case (March 30, 1914).—He is weak-minded, and says 
he wishes to be a doctor. He wishes to join a secret society so that he 
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can better himself. He is anxious to discover a lady of title who will 
marry him. He is in good health and condition. He does not improve 
mentally; is dull and apathetic. He was unable to interest himself 
in anything. 

On February 18, 1915, he was put to bed with temperature 
101° F. The next day the temperature was 103° F. His pulse was 
very poor. He failed gradually and died that day. 

Autopsy {made by F. W. Mott, Major R.A.M.C.(T.), M.D., F.R.S.). 

4- male, fair physique, nutrition good ; post-mortem rigidity in hand 
and arms; lividity on dependent parts of hands and arms; no bruises 
nor bedsores; no external mark of syphilis. 

The skull nil. Dura and pia mater nothing noticeable. Pia- 
arachnoid strips with difficulty. The convolution is complex. No 
general nor local softening. The pituitary body is small; weighed 
0'57 grm. The pineal gland is larger than normal; weighed 0'17 grm. 
The thyroid is large and pinkish, and weighed 18'3 grm. 

The thorax shows normal appearance. The ribs are brittle; the 
cartilage is completely ossified. The posterior border and apex of right 
pleura are adherent; there is no fluid. Left pleura is free; no fluid. 
Bronchi are congested. Bight lung is emphysematous. The apex of 
lower lobe of left lung is solid with red hepatization. Heart muscle 
firm. Aortic and mitral valves are competent. Coronary arteries patent. 
Aorta, f in. in diameter at the ascending portion. Thymus persistent; 
weighed 6’5 grm. 

The liver is congested and fatty. The gall-bladder contains dark 
bile: no gall-stones. The kidneys are pale; capsules strip readily. 
The right adrenal is distinctly yellow; weighed 8‘8 grm. The left 
adrenal shows haemorrhage in medulla; the cortex is less yellow than 
normal; weighed 10'7 grm. Intestines and other organs show nothing 
of note. 

The Wassermann reaction of the serum and the spinal fluid is 
negative. 

Cause of Death. —Broncho-pneumonia. 

Microscopic Examination. 

(1) The Thyroid Gland. —The vesicles vary considerably in size and 
are filled with colloid, which is stained delicate pink by haematoxylin- 
eosin. There is marked increase of intervesicular connective tissue. 
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The epithelial cells are generally flattened; their cytoplasm contains 
fine eosinophil granules. In some vesicles a debris of cells is mingled 
with colloid. There is some thickening of intima of arteries (fig. 1). 

(2) The Parathyroid Glands .—The three external parathyroids look 
compact under low power, and a great many watery, clear cells, and a 
few oxyphil cells are seen. The cytoplasm of the clear cells is not 



Fig. 1 . 

The thyroid of Case I, male, showing marked increase of intervesicular 
connective tissue. The vesicles, which contain colloid, vary very much in size. 
In some of them a debris of cells is seen. The intima of artery is somewhat 
thickened. Celloidin. Haematoxylin-eosin. ( x 60.) 


stained by eosin, w'hile the nuclei are stained distinctly by haeinatoxylin. 
Some of the cells are large. There is no follicular arrangement of the 
cells. 

(3) The Thymus .—The remainder of the parenchyma is embedded 
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in adipose tissue. The cortex is approximately reduced. A few 
Hassall’s corpuscles, which have undergone hyaline degeneration, are 
seen, enclosed in the epithelial cells of medulla. 

(4) The Pituitary Body. —The pars glandularis is compact. The 
eosinophil cells are plentiful in the middle. Towards the periphery 
their number is reduced and the cyanophil and principal cells are on 
the contrary increased. The connective fibres are increased throughout. 
A few follicles are seen. The pars intermedia is somewhat thickened. 
In the cleft there is a slight amount of hyaline substance, which is 



iFia. 2. 

The parathyroid of Case I, male, showing watery, clear cells, which occupy nearly 
the whole section. Paraffin. Hrematoxylin-eosin. (x 90.) 


stained light red by eosin. Nothing noticeable in the pars nervosa 
(fig. 3). 

(5) The Pineal Gland. —In the hind part of the gland are seen a 
small cyst and brain sand, which varies in size and shape. On the 
whole the section shows complete involution. 

(6) The Adrenals. —The cortex is somewhat reduced in thickness. 
A few cortex cells contain abundant lipoid substance, which is stained 
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red by Scharlach or Sudan III, but in the majority this substance is 
greatly diminished. 

(7) The Testes. — The connective tissue between the tubules is 
thickened. The interstitial cells are numerous and contain much 
lipoid substance, which is stained by Scharlach. Most of Sertoli’s cells 
do not contain lipoid. There is very slight spermatogenesis. 



Fig. 3. 

The pituitary body of Case I, male, showing an abundance of eosinophil cells. 

The section looks compact. Paraffin. Htematoxylin-eosin. (x 60.) 

(IV) Remarks on Case II. 

N. D., female, aged 33, single ; former occupation, a bookfolder. 
Admitted to Claybury Asylum on December 7, 1904. First attack 
when aged 23. Clinical diagnosis, dementia praecox. Died on 
November 10, 1914. 
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According to the certificates the patient says that to-day is about 
November 18, and that she does not know the day of the week. When 
asked if she is still tired of life she replies that she is sorry for her past 
sins and wishes to be good. 

She went off quite suddenly, became strange and depressed, whereas 
she was previously bright and cheerful. She tried to commit suicide by 
throwing herself into the dock. She was taken to the St. George’s- 
in-the-East Infirmary by a police constable and subsequently transferred 
to the Asylum. A sister at the infirmary says that the patient told her 
that she was tired of life and had been refusing food. She is very 
depressed and confused in manner. 

Before she had the attack her periods stopped. She suffered from 
anaemia and had taken Blaud’s pills for her menses. After she came 
to the Asylum she complained of pain and recurrence of periods. She 
recognized her sister, but her sister and her friends noticed that she was 
quite irresponsible. Occasionally she would smile. Her expression had 
gone and her hands were cold. 

During the first eighteen months her friends had hoped that 
she would get better, and she looked forward to it. Her sister came 
one Sunday and instead of finding her in the corridor she was in 
the ward and a change was noticed. Since then her mind has become 
worse. 

Progress of Case {December 12, 1904). — She is suffering from 
melancholia. She is dull and disinclined to answer questions. States 
she attempted to drown herself but was saved by a policeman. Admits 
being tired of her life, and that voices speak to her. She does not know 
where she is : thinks it is Dartford. Says her maternal grandmother 
was in Dartford Asylum, where she died ; also her paternal aunt is in 
an asylum. She gazes vacantly about her; is in poor health and con¬ 
dition. November 2, 1911: She is the subject of chronic melancholia. 
She wanders about in an aimless manner, taking no notice of what 
occurs around her. There are suicidal tendencies. She rarely speaks. 
Habits faulty. She is in good health and condition. Her mental con¬ 
dition became worse, and she died on November 10, 1914, after a short 
illness. 

Autopsy {made by F. W. Mott, Major B.A.M.C.{T.), M.D., F.B.S.). 

A female, well nourished, physique good. Some post-mortem 
lividity; no external marks of bruises or bedsores; no deformity nor 
local atrophy; no external marks of syphilis. 
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The skull is normal. The dura and pia mater have a normal 
appearance. The pia-arachnoid is also normal. The subdural and 
subarachnoid spaces show nothing special. The cerebrum is sym¬ 
metrical. No special marks of brain. The pituitary body is com¬ 
paratively small, weighed 0'4 grm. The pineal gland is pink, weighed 
O'15 grm. 



Fig. 4. 

The thyroid of Case II, female, showing large vesicles distended with colloid. 

The epithelial cells are generally flattened. Some vacuoles in the colloid. 

Celloidin. Hccmatoxylin-eosin. (x GO.) 

The right and left pleurae show no adhesion nor fluid. The bronchi 
are congested : the bronchial glands show no swelling. The thyroid is 
small and pink, weighed 7'7 grm. 

The right lung shows patchy broncho-pneumonia, especially of the 
upper lobe, and to a less degree of the lower lobe. Most of the lower 




Section of Psychiatry 


97 


part of the left lung is solid with congestive oedema of the whole lung. 
All parts float in water. Both lungs have the appearance of having 
been quite healthy before the onset of the pneumonia. The heart is 
small; the valves are normal; the muscle has a rather dark cedematous 
appearance. The aorta shows hypoplasia; it is only £ in. in diameter 
just above the sinus of Valsalva. 

The liver is congested, normal in size. The spleen is also congested. 
There is nothing of note in the kidneys and intestines. The adrenals are 



Fig. 5. 

The left adrenal of Case II, female, showing a bundle of connective-tissue 
fibres running through the cortex towards the medulla from the capsule. The 
lipoid substance, which is shown by dark patches, is scarce. On left extremity 
adipose tissue is seen as dark spots. Frozen section. Scharlach-hrematoxylin. 

(x 60 .) 

small, the right weighed 2'8 grm., while the left weighed 3'4 grm. The 
uterus is infantile; ovaries small and atrophied, the right weighed 
1'8 grm. and the left 2'7 grm. 

Cause of Death. —Broncho-pneumonia. 
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Microscopic Examination. 

(1) The Thyroid Gland .—Many of the vesicles are very large, while 
some of them are small. Generally the vesicles are distended with 
colloid, which is stained delicate pink by hsematoxylin-eosin. In the 
colloid many vacuoles are seen. The epithelial cells are distinctly 
flattened. Their nuclei are also flat and are stained uniformly dark by 
hsematoxylin (fig. 4). 



Fig. 6. 

The left ovary of Case II, showing an early involution. A few atretic follicles are 
seen in the photograph. Celloidin. Hsematoxylin-eosin. (x60.) 


(2) The Parathyroid Glands .—The whole section is compact. The 
eosinophil cells exceed in number the cyanophil cells. There are some 
follicles, which contain hyaline substance, stained light red by eosin. 
All the cells have follicular arrangements. The interfollicular con¬ 
nective tissue is somewhat increased. 
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(3) The Pituitary Body. —The pars glandularis is generally con¬ 
gested. There are abundant eosinophil cells. The cyanophil and 
principal cells are far less in number than the former. Follicles, which 
contain hyaline substance, are seen here and there. A great deal of 
hyaline substance is seen in the cleft. The pars intermedia shows 
nothing remarkable, but in thenars nervosa many droplets of hyaline 
substance are seen. 

(4) The Pineal Gland. —The interlobular tissue is markedly 
thickened. Sand particles, varying in size and shape, are seen here 
and there. 

(5) The Adrenals. —There is a striking diminution of lipoid substance 
in the cortex cells. In many parts of the left adrenal the connective 
fibres are seen running towards the medulla through the cortex, from 
the capsule. The medullary part seems to be reduced in thickness 
(fig. 5). 

(6) The Ovaries. —In the series of sections of the right ovary there 
are seen a few corpora candicantia and two corpora albicantia. A few 
atretic follicles are seen. In the middle a small corpus luteum with 
a few lutein cells are seen. The left ovary contains a few corpora 
candicantia and a corpus albicans; a few atretic follicles are seen. On 
the whole it shows the appearance of undergoing an early involution 
(fig. 6). 


(V) Summary. 

The thyroids have an entirely contrary appearance in the male and 
female—viz., a tendency to hypofunction in the male and to hyper¬ 
function in the female. 

The glands are on the whole small, especially in the female. In the 
male the parathyroids contain watery, clear cells and a few eosinophil 
cells, and in the female, on the contrary, many eosinophil cells. 

The sexual glands and adrenals were very small in the female. The 
diminution of lipoid substance in the cortex cells of adrenals may be due 
to the acute disease, as stated by Elliott. 

Striking changes are seen in the sexual glands—i.e., very slight 
spermatogenesis in the testes, and an appearance of undergoing an early 
involution of ovaries. 

In Case II the menses were irregular, as noted in the history. 
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SPECIAL DISCUSSION ON THE ORIGIN, SYMPTOMS, 
PATHOLOGY, TREATMENT, AND PROPHYLAXIS 
OF TOXIC JAUNDICE OBSERVED IN MUNITION 
WORKERS. 

(By the Sections oj Medicine, Pathology, and Epidemiology.) 

Opened by Dr. T. M. Legge. 

I can best open this discussion by a few words on the extent of the 
problem which industrial toxic jaundice now presents. 

Before the War, industrially, it was well known as the characteristic 
result of poisoning by arseniuretted hydrogen gas, evolved by the 
chemical action on one another of acids and metals containing arsenic, 
as in the manufacture of zinc chloride. Its action was directly upon 
the red blood cells, destroying them. This classical form of toxic 
jaundice has not been reported among munition workers. 

Before the War, also, a few cases of toxic jaundice had been 
observed, either in the manufacture of di-nitro-benzene or in its use in 
the manufacture of explosives. The main effect of di-nitro-benzene, 
however, was the conversion of the oxyhaemoglobin of the red blood 
cells into met-haemoglobin, followed by haemolysis, degeneration of the 
cytoplasm and escape of the haemoglobin into the plasma. Effect on 
the blood was the salient feature, and jaundice was rare. 
mh—1* 
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The pre-war conditions as to occurrence of this form of poisoning 
throw a flood of light on what has happened since, but before dealing 
with this subject, which is inseparable from T.N.T. poisoning, I will 
deal with the occurrence of toxic jaundice from tetrachlorethane, an 
ingredient, to the extent of about 12 per cent., of the dope or varnish 
used for covering the wings of aeroplanes. 

Tetrachlorethane is a good solvent for acetate of cellulose, and came 
into use for the purpose shortly before the War broke out. In 
November, 1914, we heard of nineteen cases of jaundice in an aeroplane 
works at' Hendon and, following on the investigation of a fatal case by 
Dr. Spilsbury, proof was given by Dr. Willcox that they were due 
to tetrachlorethane, which was a most powerful liver poison. The large 
number affected at one and the same time was due to the fact that 
a plenum system of ventilation was installed, which blew the heavy 
vapour into every corner of the large shed. Aeroplane works were 
springing up all over the country, overtime was being worked to the 
utmost, and all the dope used contained the noxious ingredient. 
Periodic medical examination at fortnightly intervals in the fifty or 
sixty factories was organized. Exhaust ventilation by fans so as to 
change the air in the doping-room twenty-five to thirty times an hour 
was insisted on and alternation of employment recommended. Condi¬ 
tions were ameliorated to such an extent that no outbreak affecting so 
large a number of workers in any factory occurred subsequently, but 
there were isolated cases and deaths, and many workers continued 
to be suspended at the medical examinations, because, in painting the 
large aeroplane wings, inhalation of the fumes could not be avoided. 
Pressure was brought to bear to find a substitute for tetrachlorethane, 
and in July of last year the War Office and Admiralty were able to 
announce that no dope containing tetrachlorethane was being made 
or' used. 

From first to last, at least seventy cases of jaundice from tetra¬ 
chlorethane with twelve deaths came to our knowledge. No doubt, 
there were many more of which we did not hear, as notification of toxic 
jaundice was not then required. Dr. Spilsbury, I think, will tell you 
that he has found no difference in the liver changes found post mortem 
as the result of dope and T.N.T. 

Concurrently with these cases in the year 1915, two or three cases 
of jaundice from T.N.T. came to our knowledge, and hence the 
Secretary of State added toxic jaundice occurring in a factory or work¬ 
shop to the list of diseases to be notified to the Chief Inspector of 
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Factories at the Home Office, London. T.N.T. poisoning, mark you, 
is not notifiable unless associated with the symptom of jaundice. The 
reason for this is that no useful purpose would be served by knowledge 
of every case of illness attributable to T.N.T. Samples suffice for the 
purpose of notification, and toxic jaundice, and not T.N.T. poisoning, 
was specified, in order that as definite and clearly-marked a sign as 
possible should be given of the stage when notification was deemed 
necessary. I believe, and on this point, Mr. Chairman, I hope we 
may have definite expression of opinion from those who have clinical 
experience, that for every case of toxic jaundice there are at least thirty 
persons affected in minor degree necessitating absence from work. 

Returning now to the pre-war conditions of occurrence of di-nitro- 
benzene poisoning, there were but two or three factories making nitro- 
derivatives of benzene, and about as many making use of them in the 
manufacture of explosives. The one factory where the manufacture 
was on the largest scale caused me more anxiety than any other in the 
kingdom. And why? Because it moved in a vicious circle. There 
was not sufficient other employment to allow of alternation of work on 
di-nitro-benzene with work not exposing to contact. The factory got 
a bad name, and no one would take employment there who could find 
it elsewhere. Hence casual labour—the worst»possible where dangerous 
substances are in question, because the least resistant to its effects— 
had to be relied on. The workers fell ill and left, only to be replaced 
by others equally susceptible. Another factory attributed its immunity 
to the fact that nitro-derivatives formed only an infinitesimal portion 
of the manufacture, and the men were never kept long enough on it 
to suffer. No one has seen so much of the effects of di-nitro-benzene as 
Dr. Prosser White, of Wigan, who has examined the workers at the 
roburite factory at Wigan every fortnight for over twenty years. He 
has seen much illness, but never a typical case of jaundice. I remember, 
years ago, his saying to me, “ These men know when they have had 
enough, and then they take a few days off.” He showed me men who 
had worked thus for fifteen and twenty years. I remember the particu¬ 
larly dangerous factory having to close down altogether one hot summer, 
as they had not enough healthy men to carry on the work; and I 
remember another where, as a result of overtime, hot weather, and 
inadequate ventilation, twenty-eight cases of illness with two deaths 
occurred in the course of a few weeks, but with reduction of contact 
to four hours—the men being employed for the rest of the shift on 
other processes—the symptoms disappeared. In the T.N.T. factory at 
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Witten, in Germany, four-hour shifts were the rule. All this, then, 
amounts to the simple and self-evident proposition that to prevent 
poisoning you must reduce the dose. 

Consider now what the war conditions imposed—maximum output, 
the greatest pressure, continuous employment, replacement of men by 
women’s labour, and ignorance on the part of employed of the poisonous 
nature of T.N.T. What had been fields eighteen months ago, became 
factories, employing, perhaps, 25,000 persons in shell-filling alone. 
What has been the inevitable result? The table of cases of toxic 
jaundice which I have distributed shows the incidence as it has been 
reported month by month, a total of 181 cases, including fifty-two 
deaths, in the year 1916. Until May, the incidence is not striking. The 
factories were warming to their work. Then as work became intensified, 
and the weather became hotter, the number of cases continued to rise, 
reaching its maximum in October and showing a tendency to fall in the 
last two colder months. There ought, for completeness, to be columns 
showing the number employed in each factory and the extent of output, 
because this would modify the conclusion to which you might come, 
that where the number of cases is highest, the conditions are worst. 
But for obvious reasons these cannot be published. The last six 
factories are factories where the material is manufactured, and shows 
that in them the exposure is not such as to excite alarm. In the 
remaining factories shells, bombB, hand grenades are filled with either 
pure T.N.T. or a mixture of T.N.T. and ammonium nitrate containing 
20, 40, and 60 per cent, of T.N.T. in either a molten or powder form. 

The great fact brought out by study of the precise occupation of 
those who have contracted jaundice is, in the light of the work done on 
the subject by Dr. Benjamin Moore, that the skin is the main channel 
of absorption. So far as my industrial experience goes, when you are 
confronted with skin absorption you have a most difficult condition to 
meet. It is easy enough to suggest gloves, and gloves have been 
provided by the million. Any success in the reduction of industrial 
disease caused by lead as, for example, in white lead works from 399 
cases in 1899 to eighteen last year, has been achieved mainly by the 
local application of exhaust ventilation to take away the dust and fumes 
at the point they are produced. This measure can be, and is being, 
applied in filling factories, but obviously it cannot do much to reduce 
the main danger from skin absorption. This is to be achieved by 
substituting mechanical means for hand filling and stemming, combined 
with clean methods of filling, preventing the contamination of the 
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outside of the shells. These points, however, I leave to Dr. Moore and 
others to develop. T.N.T. shows itself a splendid antagonist in the 
resourcefulness of its attack and the variety of the symptoms produced, 
and will be overcome, not by one precaution alone, but by the combina¬ 
tion of several, of which alternation of employment, frequent periodic 
medical examination, ventilation, and clean working are the chief. 


Viscount Chetwynd . 1 

I feel some diffidence in discussing before a body of medical men, 
the incidence of poisoning to operatives in T.N.T., and can only do so 
from an administrative standpoint. 

From this point of view it is obviously of the utmost importance to 
try to arrive at the cause, and if possible to eliminate that cause. In 
other words, from an administrative point of view, prevention is infinitely 
better than cure. Among certain people there appears to be a tendency 
to assume that the one idea which guides the management of filling 
factories is production; those who regard it in this light forget that 
where sickness occurs among operatives, production is bound to suffer. 
It is therefore in the interests of any factory that sickness among 
operatives should be kept down to a minimum, and if possible completely 
eliminated. At the present moment this is of even greater importance 
in view of the shortage of labour. I have therefore, from the beginning, 
carefully watched cause and effect, and am now able to put before you 
an interesting curve, the origin of which is based on an opinion I formed 
from the incidence of gastric poisoning and toxic jaundice in different 
departments of this factory, which led me to the conclusion that the 
dangerous forms of poisoning, such as these, were due not so much to 
the explosive when in the form of dust, as to the fumes arising from 
the material. In this connexion it must be noted that the dry powder 
gives off a fume, even at temperatures as low as 32° C. 

The earlier work at this factory was carried on in an experimental 
plant, the buildings of which were of a flimsy nature, constructed of 
timber and breeze slabs, and each operation was carried on in a separate 
building, the connecting passages being roofless and open to the air. In 
erecting the plant no care was taken to prevent the distribution of dust, 
and the operatives (especially in the T.N.T. grinding mill), were 


1 Managing Director of a filling factory for the Ministry of Munitions of War. 
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smothered with it, their hair, eyebrows, moustache and skin being 
covered with dust while they were working. They, however, had easy 
access to fresh air, and were continually passing in and out. 

The total number of men employed here rose to 242, divided into 
three shifts. The work was carried on for some nineteen or twenty 
weeks, and during the whole of that time there was not one single case 
of toxic jaundice, and only eight cases of gastric trouble, all of which 
were of a very mild nature, and only necessitated the operatives’ 
absence from work for quite a short period. 

When the melt process was started, it was similarly operated in 
a temporary building, in which, although the building was of relatively 
large cubic content, the circulation of air was very defective, and large 
quantities of fumes were given off by the molten T.N.T. Here gastric 
trouble and toxic jaundice soon showed themselves. The incidence 
rose to an average percentage of 9'8 per cent, of the men and women 
employed, the larger number of gastric cases being among the women. 
Fans were introduced at various points in the walls of the building, and 
the atmosphere materially improved, whereupon the cases dropped to a 
maximum of 5'8 per cent. It was noticed, however, that after a gale 
of wind the cases were fewer and milder, and on a recurrence of this 
being observed, I decided to have a curve drawn showing the barometric 
readings and the corresponding cases of sickness (p. 8). A copy of this 
curve I beg to demonstrate. 

Incidentally I must mention that I had been much impressed with 
the considerably larger number of gastric cases among women than 
among men. This led me to make inquiries as to the food the women 
were in the habit of taking, and I found that whereas the men would 
have a substantial meal, the women would satisfy themselves with a 
bun or two and a cup of tea. I therefore decided that it was to the 
interests of the factory that the women should be properly fed, and 
that it was obviously impossible to force them to buy suitable food. 
The only thing to do was to make some deduction from their pay and 
feed them, and this was put into effect. Although the deduction made 
from their pay does not cover half the expense of feeding them, yet the 
extraordinary improvement in their health makes it a satisfactory 
financial transaction for the factory, as the percentage of gastric cases 
among the women since they have been fed, has dropped from 11'6 per 
cent, for the week ending September 2, to the neighbourhood of from 
1 to 2 per cent., falling as low as O'7 per cent, for the week ending 
January 13. 
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The deduction which I draw from the relationship between the 
number of cases and the state of the barometer, where the cases 
decrease with a low barometer and rise with a high one, is that the 
trouble is chiefly due to fumes. On experiments being made in the 
laboratory the fume appeared to be a nitrous oxide compound, and is 
therefore obviously of a heavy nature. Taking the specific gravity of 
the air with a barometric reading of 30 as 1, and the fume as probably 
nitrous anhydride (N.,O s ), the specific gravity of the latter is 2630. 
Owing to the reduced specific gravity of the air with the barometer 
at 28, it is obvious that the fume will tend to fall to a lower stratum, 



Chart showing curves of barometric readings and corresponding cases of sickness. 


that is, nearer to the floor, more readily with a low barometer than it 
will with a high barometer. 

It must be borne in mind that in the more complete and modern 
parts of the factory, the temperature and the humidity are both kept 
constant. By the system of ventilation which we have introduced, it is 
quite easy to maintain the hygroscopic atmosphere which is required, 
and we find no difficulty in keeping a difference of 7° F. between the 
dry and wet bulb thermometers. We also find no difficulty in reducing 
the atmospheric content of moisture of 90 per cent, outside to 67 per 
cent, inside. Inside the buildings our dry bulb thermometer constantly 
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reads 11° and 12° higher than the wet bulb, so that the question of 
temperature of the atmosphere and humidity need not be considered, 
as in the buildings it is corrected to a constant value. 

I am therefore firmly of the opinion that the great danger of 
poisoning by T.N.T. is not connected with the dust (although this is 
undoubtedly irritating and must be suppressed), but that it is caused by 
a fume, possibly, as I suggest, nitrous anhydride or a compound thereof, 
and that to eliminate this fume and mitigate its effects, a ventilating 
scheme must be installed which provides a constant current of air, pure 
and fresh, flowing from the ceiling to the floor, extraction necessarily 
being effected from the floor level. This system is at present in course 
of installation at this factory. 

With regard to the question of dermatitis, we have had some 
interesting experience in this factory, and although it has in the past 
materially affected the output of the factory, yet only in a very limited 
number of cases do the patients appear to suffer in general health. 
The rash readily subsides and heals when properly treated, and there 
appears to be no evil after-effect. It is, in our opinion, due to skin 
irritation brought about by the T.N.T. In the experimental plant 
above referred to, where the powder was 80 per cent, ammonium nitrate 
and 20 per cent. T.N.T., pure T.N.T. was invariably in use, and as 
stated above, although the men working in the T.N.T. grinding mill 
were thickly powdered all over with fine T.N.T. dust, yet we never had 
a case of toxic jaundice, and only very mild cases of gastric catarrh, 
although there was a very limited number of cases of dermatitis of a 
mild form. But in the melt, where crude T.N.T. was used, and where 
the percentage in the dust was 60 per cent, of T.N.T. and 40 per cent, 
of A.N. there was, during the early period, a very large number of 
extremely serious cases of dermatitis of the feet and ankles. In some 
cases the whole of the skin of the foot eventually peeled off after large 
blisters had formed. I attributed these cases to the process which was 
being carried on. The shells were filled right up to the fuse hole, and 
the exploder cavity was drilled by machinery. This led to enormous 
quantities of amatol dust being scattered about the floor and over the 
shell, and without doubt caused the bad cases of dermatitis of the feet 
referred to. As soon as this became evident I had this process stopped, 
and dermatitis at once decreased to a negligible quantity and was of a 
milder form. 

It must be pointed out that we have been unable to trace any 
connexion between dermatitis and gastric or toxic effects. In only 
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a very rare number of cases have the patients suffered from both. 
I should also like to point out that in the new system of ventilation, 
light dust, which might float about in the atmosphere, will be 
immediately carried to the floor and extracted. 

For several weeks the total percentage of cases in the dry powder 
process has been under 3 per cent., and these are very largely gastric 
cases. A great many of these again must, undoubtedly, be attributed 
to other causes than T.N.T. as we have evidence of considerable 
carelessness in diagnosis by ordinary practitioners-. We have had a 
certificate sent in, in respect of a man suffering from hernia, that the 
hernia was due to T.N.T. poisoning. We also have another case where 
a woman with a crushed toe was stated to be suffering from T.N.T. 
poisoning, and I am convinced that a large number of so-called T.N.T. 
gastric cases have been nothing more nor less than an epidemic of 
gastric influenza. Again, such cases of gastric catarrh as are shown to 
be definitely due to T.N.T. must be subdivided into those which are 
simply cases of irritation of the mucous membrane, and those due 
to toxic poisoning; the former we find can be readily cured in 
a comparatively short time, whilst the latter are, of course, more 
obstinate. 


Captain Matthew J. Stewart, E.A.M.C. 

The aspects of the subject with which I propose to deal are (1) the 
morphological changes in the blood occurring in a series of fourteen 
clinical cases of tri-nitro-toluene poisoning, and (2) certain points in the 
morbid anatomy of the disease as observed in a series of seven fatal 
cases. 

(1) Changes in the Blood. 1 

The fourteen cases here recorded are those of munition workers who 
were admitted to the Leeds General Infirmary during the months August 
to December, 1916, and I am indebted to the Honorary Physicians of 
that institution for the fullest facilities for examining them. Two other 
cases, both of which were rapidly fatal, were not fully investigated as to 
their blood condition, and are not included except in the final tables 
(Tables II and III, pp. 28-31). Most of the cases have been under 
observation for weeks or months, and as many of them are still coming 


1 Case numbers in Section I refer to Tables I and II. 
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up for examination, these results must be regarded as partial and 
preliminary. Sufficient has already been made out, however, to show 
that very profound changes in the composition of the blood may occur 
as a result of tri-nitro-toluene poisoning ; indeed it might be said that 
such changes are the rule in cases where pronounced clinical symptoms, 
and especially jaundice, have manifested themselves. One case only out 
of the fourteen examined (No. 11), a man who, clinically, was never 
seriously ill, showed no blood changes; all the others had definite 
deviations from the normal of some sort or another. 

It may be added that, although the cases presented a very varied 
clinical picture, some degree of jaundice was present in every instance. 

(A) Changes in the Leucocytes .—Differential counts of from 400 to 600 
leucocytes were made on each occasion of examining the blood, and from 
the total leucocyte count the absolute number of each leucocyte per cubic 
millimetre was worked out. An arbitrary normal standard was arrived 
at in the following way: Normal total leucocyte count was taken as 
6,000 to 9,000; normal neutrophil percentage was taken as 60 to 75 per 
cent.; normal lymphocyte percentage was taken as 20 to 30 per cent.; 
normal eosinophil percentage was taken as 0'5 to 4 per cent. The 
following fairly elastic figures were therefore regarded as the limits of 
the normal, viz.: Neutrophils, 3,600 to 6,750 per cubic millimetre; 
lymphocytes, 1,200 to 2,700 per cubic millimetre; eosinophils, 30 to 360 
per cubic millimetre. The leucocytic changes as calculated on this 
basis may be tabulated thus (see Table I) : (a) Neutrophil leucopenia; 
(b) neutrophil leucocytosis; (c) lymphocytosis; (d) eosinophilia. 

(a) Neutrophil Leucopenia (Charts II, III, VI, VII, VIII, and IX).— 
This, the most striking of the leucocytic changes, was present at some 
stage of the disease in nine out of fourteen cases (Nos. 1, 2, 4, 8, 9, 
10, 12, 13, 14). In four of these (Nos. 1, 2, 10, and 12), two of them 
fatal, the leucopenia was extreme, under 1,100 per cubic millimetre; of 
the other five affected the highest neutrophil count was 3,175. In the 
two fatal cases (Nos. 1 and 2), the leucopenia was progressive and 
terminal, the final counts being 120 and 636 respectively (Charts I, II, 
and III). One case (No. 10) illustrates very well the polymorpho¬ 
nuclear recovery which accompanied clinical improvement in the condi¬ 
tion of the patient. While the patient was seriously ill the neutro¬ 
phils numbered only 1,080 and 1,092. A fortnight after her discharge 
from hospital they were 6,280 (Chart IX). In three cases (Nos. 2, 8, 
and 10) one of them fatal (No. 2), neutrophil leucopenia was associated 
with an anaemia of pernicious type {vide infra) (Charts I and V). A 
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progressive failure of the leucoblastic function of the bone marrow is 
therefore to be regarded as one of the most common manifestations of 
severe tri-nitro-toluene poisoning, but that it is not a constant feature is 
shown by the occurrence of cases such as that of H. E. (No. 3), details 
of which are given below. Whether this neutrophilic failure is due to 
a direct action of the poison on the leucoblastic tissue one cannot say 
with certainty, inasmuch as all the cases in which it occurred presented 
clinical evidence of an antecedent or accompanying hepatic lesion 
(jaundice, &c.), while both the fatal cases showed a typical advanced 
tri-nitro-toluene cirrhosis of the liver post mortem. 


Table I.—Summary of Blood Changes in Fourteen Cases of Tbi-nitbo-toluene 

Poisoning. 


Clinical No. 

Name 

Age 

Lymphocytosis 

Poly morphonuclba r 

Anaemia of 
pernicious type 

Eoeinophilia 

Leucocytosis 

Leucopenia 

1 

L. F. 

30 


+ sl. 

+ + 



2 

E. B. B. 

35 

4* 

— 

4-4- 

+ 

— 

3 

H. B.» 

52 

— 

+ + 


— 

4-1 

4 

S. T. 

24 

4- 

_ 

+ 

— 

— 

5 

A. B. 

28 

+ 

_ 


— 

4-2 

6 

N. W. 

20 

+ 

— 

_ 

— 

— 

7 

E. J. 

40 

4-4- 

— 

— 

— 

— 

8 

H. T. 

19 

+ + 

— 

4- 

4- 

- 

9 

A. T. 

22 

+ 

+ 8l. 

4- 

— 

- 

10 

M. D. 

49 

+ 

— 

4-4- 

4-sl. 

— 

11 

D. T. 1 

31 

— 

— 


— 

— 

12 

M. G. 

34 

- 

— 

4-4- 

— 1 

— 

13 

M. J. 

18 

+ 

4-sl. 

4- 

— 

4-1 

14 

R. N. 

17 



+ sl. 




1 Males 


4 - = above 

j +sl. = over 

4- = under 

4- = Erythro¬ 

4-1 = over 




3,000 

i 6,800 

3,200 

cytes under 

1,000 




4- 4- = above 

■ -f 4- = over 

4-4- = under 

1,600,000 

4-2 = over 




.4,100 

19,000 

1,100 

4-sl. = under 

400 





- 


3,000,000 





Upper limit 

Normal limits 

= 3,600-6,750 

In each case 

Upper limit 




of normal 



colour index 

of normal 




= 2,700 



above 1 

= 360 


( b ) Neutrophil Leucocytosis (Chart IV).—This change was present in 
a notable degree in one (fatal) case only (No. 3). Here, at the first 
examination, the total leucocyte count was 14,200, of which 10,000, or 
7O’5 per cent, were polymorphonuclears, while a month later, on the day 
before the patient’s death, these figures were 22,000 and 19,200 (87‘25 
per cent.) respectively. This change was unassociated with any variation 
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in the lymphocytes, or in the red cells or haemoglobin, but at the first 
count there was an eosinophilia of 1,000 per cubic millimetre. Post¬ 
mortem examination showed the bone marrow in the shaft of the femur 
to be largely fatty, with a narrow peripheral zone of red. Microscopi¬ 
cally there were found small foci of very active leucoblastic prolifera¬ 
tion. The inspection, however, failed to reveal any inflammatory cause 
for the persistent leucocytosis, which stands out in striking contrast to 


Oct. Nov. 



Case 2.—E. B. B., aged 35. To show progressive failure of red cells and 
leucocytes, with development of a high colour index. 


the other fatal and clinically serious cases, in which the blood was 
examined. It should be mentioned, however, that in another fatal case, 
which was not investigated during life, the bone marrow showed evidence 
of great leucoblastic, as well as erythroblastic, activity. Here the whole 
duration of illness was only one month, yet the liver changes were 
extreme, and it seems reasonable to suppose that there had not been time 
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for the development of the full toxic action on the marrow. In three 
other cases (Nos. 1, 9, and 13) an early and slight neutrophilia was present, 
but was speedily followed in each instance by a pronounced leucopenia. 

(c) Lymphocytosis (Charts II, VI, VIII, and IX).—This was one of 
the most commonly observed changes ; it occurred at some time or other 
in nine out of fourteen cases (Nos. 2, 4, 5, 6, 7, 8, 9, 10, and 13), and 
varied in different patients from 3,150 to 5,100 per cubic millimetre. 


Oct. Nov. 

6 14 26 I 6 9 12 



Case 2.—E. B. B., aged 35. To show a progressive neutrophil leucopenia, with 
a lymphocytosis falling to normal. (From same case as Chart I.) 


Considerable variations were often seen from time to time in the Bame 
patient, but the fluctuations were irregular and did not appear to have 
much, if any, significance. In the remaining five cases the lymphocytes 
ranged within normal limits, except that in two cases (Nos. 8 and 10) 
there was a single temporary drop to 1,040 and 1,160 respectively. The 
chief point to be observed is that, even in fatal cases, and in those showing 
profound polymorphonuclear or erythrocytic failure, the lymphocytes 
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Case 


Case 



Lymphocytes.---— All Others 

Chart III. 

1 -~ L - F -> a 8 ed 30. Extreme neutrophil leucopenia with lymphocytes 
remaining at normal. 


Oct. Nov. Nov. 



Chart IV. 

3.--H. R., aged 52. Marked neutrophil leucocytosis, lymphocytes 
remaining normal. 
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were maintained at or above the normal level. In two cases a 
lymphocytosis was the only change noted. 

( d ) Eosinophilia .—This was observed in three cases (Nos. 3, 5, and 
13), and in two of these it was well marked, once (No. 3) accompanying 
a marked neutrophil leucocytosis, once (No. 13) with a slight neutro¬ 
philia. It appears to he of doubtful significance, hut it may be noted 

Oct. Oct. Dec. Dec. Jan.1917 



Case 8.—H. T., aged 19. Showing development of anaemia of “ pernicious ” type. 


that in no case did an excess of eosinophils coexist with a neutrophil 
leucopenia. Altogether the number of eosinophils was found to be 
a very variable quantity in these cases. 

(. B ) Changes in the Erythrocytes and Haemoglobin (Charts I and V). 
—These have been much less conspicuous than the leucocytic changes. 
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A serious degree of anaemia was observed in three cases only (Nos. 2, 8, 
and 10); all the others, including two of the fatal cases, had red cell 
counts of over 4,000,000, but a slight grade of chlorotic anaemia was 
present in several. In the three seriously affected cases the anaemia 
was of the “pernicious” type, with colour index over one, but very 
varying degrees of severity were presented. 


Oct. Dec Jan.1917. 

20 27 * ->17 27 29 2 



Case 8.—H. T., aged 19. Neutrophil leucopenia with lymphocytosis. (From 

same case as Chart V.) 


The most extreme degree of anaemia occurred in the case of H. T. 
(No. 8, Chart V), a girl aged 19, who is still under observation. Here 
the result of the first count, on October 20, was as follows: Erythro¬ 
cytes, 5,640,000; haemoglobin, 70 per cent.; colour index, 0‘65 ; neutro¬ 
phils, 4,427; lymphocytes, 2,220. Stained films showed no abnormal 
mh—2* 


Norma/. 
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features. When she was readmitted to hospital on December 27 the 
following marked alterations were found to have occurred : Erythrocytes, 
1,320,000; haemoglobin, 30 per cent.; colour index, IT ; neutrophils, 
4,050; lymphocytes, 1,160. Stained films showed very marked aniso- 
cytosis, with many megalocytes. Poikilocytosis was present to a 
considerable but much less extent. There was definite and consider¬ 
able polychromatophilia, but no basophil punctation. Two nucleated 



Case 12.—M. G., aged 34. Continued neutrophil leucopenia, with lymphocytes 
remaining about normal. 


reds were seen in the course of counting 500 leucocytes, one a megalo- 
blast with a large reticulated nucleus and intensely polychromatophilic 
cytoplasm, the other a normoblast with a small, dark, hilobed nucleus, 
and also showing polychromatophilia. Two days later (December 29) 
the erythrocytic failure was even more pronounced: Erythrocytes, 
810,000; haemoglobin, 25 per cent.; colour index, 1'5 ; neutrophils, 
5,660; lymphocytes, 2,840. Very pronounced variation in size and 
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slight variation in shape of the red cells were present, with numerous 
megalocytes. There were slight polychromatophilia and much variation 
in staining power. Punctate basophilia was absent. Four normoblasts 
were seen in counting 400 leucocytes. Four days later (January 2, 
1917), definite leucocytic changes (neutrophil leucopenia and lympho¬ 
cytosis) were also present, and the colour index had risen even higher : 
Erythrocytes, 840,000; haemoglobin, 30 per cent.; colour index, 1’8; 
neutrophils, 2,800; lymphocytes, 4,116. Stained films now showed 
very great anisocytosis and marked poikilocytosis with slight polychro- 



Case 9.—A. T., aged 22. Neutrophil leucopenia with lymphocytosis. 


matophilia. Megalocytes were present in large numbers, and 58 
nucleated red cells, mainly megaloblasts, were seen in counting 600 
leucocytes. Again punctate basophilia was absent. 

It is to be noted that, when admitted on the second occasion, this 
patient was suffering from severe uterine haemorrhage which had 
been going on for seven days. Possibly this contributed in some 
degree to the production of the anaemia, but it seems more reason¬ 
able to regard it as a result rather than as a cause of the blood 
condition. 
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A very severe anaemia occurred also in the case of E. B. B. (No. 2, 
Chart I), who died of toxic jaundice after an illness of about eight weeks’ 
duration. The first blood count, taken five weeks before death, was 
normal to all intents and purposes. The succeeding five counts showed 
a progressive and ultimately rapid decline in the erythrocytes, which 
fell to 1,500,000 three days before death. The fall in the haemoglobin 
content was much less, so that a colour index originally 0 75 became 
ultimately one of 1'4. These erythrocytic changes were associated, as 

Nov. 1916 Dec JanJ9l7 



Chart IX. 

Case 10.—M. D., aged 49. Neutrophil leucopenia, with recovery to normal 
accompanied by lymphocytosis. 


in the previous case, with a profound drop in the neutrophil count (to 
636 per cubic millimetre). The accompanying morphological changes in 
the red cells were remarkably slight. Towards the end there was 
increasing variation in size, but with only a slight degree of poikilo- 
cytosis. There was considerable polychromatophilia, but no basophil 
punctation, while erythroblasts were absent. 

The remaining ansemic case (No. 10) was much slighter than either 
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of these two, the reds only falling to 2,960,000. Even here, however, 
there was a plus colour index (l'l). The red cells showed only slight 
variation in size and shape, but there was a preponderance of megalo- 
cytes. Polychromatophilia and punctate basophilia were absent. 
The drop in red cells was again accompanied by a very distinct 
neutrophil leucopenia (to 1,092) and the recovery in red cells which 
took place after one or two weeks of treatment was followed, about a 
fortnight later, by an even more striking rise in the neutrophil count 
(Chart IX). 

All these cases, but especially the two last, differ from true idio- 
pathetic anaemia in certain important particulars. Poikilocytosis and 
polychromatophilia were never more than slight, save only during the 
worst phase in Case 8, while punctate basophilia was never observed at 
any period. In Case 2, which was fatal, the liver failed to give the 
Prussian blue reaction. In the cavity of the femur red bone marrow 
was present in large amount, extending for 5 in. down the shaft, but 
microscopically this was found to be due rather to increased vascu¬ 
larity than to any special erythroblastic reaction. 

One of the points to which I wish specially to draw attention is the 
fact that in not a single instance was punctate basophilia discovered. 
This constitutes a striking contrast to the findings of Malden in a 
series of di-nitro-benzene workers, where granular degeneration of the 
red cells occurred with great frequency (in sixteen out of twenty-one 
cases), and at an early stage. The same phenomenon was noticed in 
six out of thirteen aniline workers, and the conclusion was arrived at 
that this is the earliest detectable blood sign in di-nitro-benzene as in 
aniline poisoning. 

Summary and Conclusions. 

(1) In the early stages of the disease, blood changes are extremely 
slight, but pronounced deviations from the normal occur later on. 

(2) A polymorphonuclear leucopenia, often of extreme degree, with 
no corresponding failure of the lymphoblastic function, was observed in 
nine out of fourteen cases. 

(3) An anaemia of “pernicious” type, but lacking certain notable 
characteristics of idiopathic anaemia, especially poikilocytosis and 
punctate basophilia, occurred in three cases. 

(4) The tentative conclusion arrived at is that the occurrence of 
either of these changes in any marked degree in a case of trinitro¬ 
toluene poisoning is to be regarded as a serious prognostic indication. 



22 


Stewart: Toxic Jaundice in Munition Workers 


bat this is a point upon which farther observation should throw 
much light. 

(5) An absolute but variable lymphocytosis was found in nine 
cases. It did not appear to bear any relationship to either of the fore¬ 
going conditions. 

(6) A pronounced and progressive neutrophil leucocytosis occurred 
in one fatal case. 

(7) Qualitative changes in the red cells were present in a marked 
degree in one case only, and punctate basophilia was never observed. 

(2) Certain Points in the Morbid Anatomy. 1 

The following observations are based on the pathological findings 
in seven fatal cases of tri-nitro-toluene poisoning (Table III). 

Liver .—The changes in the liver are remarkably constant, and 
constitute the most striking feature in the morbid anatomy of the 
disease. They are essentially of three kinds—degenerative, cirrhotic, 
and regenerative—and different cases vary in the extent to which each 
is present, as well as in the way in which they are distributed through¬ 
out the organ. The lesion would appear to lie somewhere between a sub¬ 
acute yellow atrophy and an ordinary multilobular cirrhosis of irregular 
distribution. The degenerative and other processes, once set going, 
are progressive, even when the patient has been removed from the 
influence of the poison, and in a certain proportion of cases a fatal 
termination ensues in from four to twelve weeks after the first 
symptoms. Certain portions of liver tissue escape complete 
destruction, and these usually show evidence of more or less re¬ 
generative hyperplasia. It may be assumed that in some cases this 
persistent and regenerated hepatic tissue will be sufficient to maintain 
the life of the individual for a considerably longer period than three 
months, but what the ultimate fate of such persons will be time alone 
can show. The after-history of surviving cases of T.N.T. poisoning will 
require to be carefully investigated, not only on account of their great 
intrinsic interest, but also for the light which they may throw on cir¬ 
rhosis of the liver in general. 

Certain special points may be referred to in more detail. The 
portions of liver in which the degenerative and cirrhotic processes are 
most advanced are dark red, firm, and contracted, and close inspection 
of the cut surface shows a very fine, miniature hepatic lobulation, either 

1 Case numbers in Seetion (2) refer to Table HI, pp. 80, 81. 
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a fine deep red mottling with narrow intersecting lines of white, or tiny 
white dots on a dark red ground. Occasionally, however, the cut 
surface appears quite homogeneous to the naked eye. The areas of per¬ 
sistent or regenerating liver tissue are soft, yellow or greenish-yellow in 
colour, and tend to project, both as nodules on the surface of the organ, 
and from the cut surface. They show, moreover, a more normal hepatic 
lobulation, with the centres of the lobules a dark yellowish-brown 
colour, the peripheral and broader portions a pale yellow or greenish- 
yellow. The distribution of red and yellow tissue throughout the liver 
varies in different cases, but the degenerative cirrhotic process is always 
more advanced in the left lobe and in the inferior marginal region of the 
right. In most of the cases in this series these two portions of the 
organ were composed almost entirely of red tissue. The yellow tissue 
is mainly distributed in the form of large masses throughout the 
right lobe, with smaller intervening bands of red, and very frequently 
a narrow layer of red over most of the surface. Elsewhere there may 
be considerable intermingling of red and yellow tissue. Large rounded 
projecting nodules of yellow tissue are conspicuously present on the 
under surface of the right lobe, less often on the Spigelian and 
quadrate lobes, and especially a large nodule on each side of the gall¬ 
bladder. 

Histologically, the yellow portions of liver show the degenerative 
and cirrhotic processes in their earlier stages. The degenerative 
changes in the hepatic cells are seen to be occurring almost exclusively 
in the central portions of the lobules, while regenerative changes are 
most striking in the intermediate and peripheral zones. A certain 
amount of fatty change may however be present in these latter situa¬ 
tions also. Bile retention is practically confined to the inner third 
of the lobule, where it is sometimes present in a very notable degree, 
both within the liver cells and in the intercellular canaliculi. Cirrhotic 
changes are taking place both along the portal tracks and, accompany¬ 
ing the liver cell disintegration, in the centres of the lobules. The 
process varies somewhat in the two situations. In the portal tracts 
there is notable fibroblastic proliferation, with considerable leucocytic 
infiltration (chiefly lymphocytes and plasma cells), whereas in the 
centres of the lobules there is only a scanty fibrous reticulum, with 
numerous wide congested capillaries and few cells. The portal tracts 
are further characterized by an abundance of newly formed bile ducts. 
A number of small, irregularly shaped cells containing brownish pigment, 
and frequently also fat, are present in varying numbers in the midst of 
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the cirrhotic tissue, chiefly in the central areas. These are either much 
degenerated liver cells, or phagocytes which have taken up the pigment 
and fat liberated by the liver-cell disintegration. 

Strands of fibrous tissue are often seen running between adjacent 
portal tracts, and sometimes also between these and the centres of the 
lobules. The amount of fatty change present varies considerably, but is 
never extreme. In formalin-fixed material, with Nile blue sulphate A, 
the fat is stained varying shades from deep blue to violet. In one case 
only, a number of doubly refracting acicular crystals were present, 
chiefly in the central zones of the lobules and in the associated cirrhotic 
tissue. The crystals, which appeared to be intercellular, melted only at 
a high temperature (between 90° and 130° C.), and on cooling they 
formed anisotropic globules (acicular cholesterin). 

The red, completely cirrhotic portions of the liver show no recog¬ 
nizable hepatic tissue. They are formed simply of a mixture of the 
two types of cirrhotic tissue already described: (a) the portal tracts, 
with abundant fibroblasts and leucocytes, and numerous new-formed 
bile-ducts; and ( b ) the areas corresponding to the sclerotic centres of 
the lobules, consisting of a fine reticulum containing numerous dilated 
capillaries, with few leucocytes and no bile-ducts. Many small irregular 
cells filled with pigment, as already described, are present in both, but 
chiefly in the non-portal areas. The distinction between the two 
types of cirrhotic tissue is always very sharply drawn, owing to the 
highly vascular character of the non-portal areas, and to the fact that 
bile-ducts are present only in the portal tracts. It may be noted 
also, that while a certain amount of elastic tissue is present in the 
central parts of the portal areas there is none whatever in the rest of the 
cirrhotic tissue. 

On the question of the sequence of events in the liver I am not pre¬ 
pared to express a definite opinion at present. The old problem again 
arises as to whether the parenchymal degeneration or the interstitial 
proliferation takes place first, of whether destruction of the hepatic cells 
leads to a replacement fibrosis, or a progressive fibroblastic proliferation 
leads to a strangling of the noble cells. One definite negative conclu¬ 
sion may, I think, be drawn from the cases under review—namely, that 
the liver changes are not secondary to blood destruction. In two fatal 
cases, the red cells were normal up to the time of death, and in one of 
these there was a leucocytosis, in the other a leucopenia. In the earlier 
stages, moreover, while clinical symptoms referable to the liver were 
still clearly present, nothing abnormal was found in the blood in five 
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Plate II .—Liver from a case of toxic jaundice due to tri-nitro-toluene poisoning (Case 2). 
Antero-posterior section through right lobe, showing the appearance of the organ after 
preservation by the Kaiserling process. The degenerative-cirrhotic changes are again most 
advanced in the anterior marginal region, while the areas of more normal liver tissue 
show great retention of bile, especially in the centres of the lobules. (Drawing by Miss 
Ethel Wright.) 



The Royal Society of Medicine 


25 


cases examined. Hsemosiderin did not occur, except in one case where 
hsemochromatosis coexisted {vide infra, p. 26). Special attention is 
drawn to two notable points in connexion with the changes in the liver, 
namely (1), the fact that disintegration of the hepatic cells is taking 
place chiefly, if not entirely, in and from the centres of the lobules, and 
(2) that the degenerative cirrhotic process is most extreme in the left 
lobe and anterior marginal region of the right lobe—i.e., at points 
farthest from the blood supply. 

Kidneys .—Here a very extreme degree of fatty degeneration is 
usually, but not invariably, present. Both the convoluted and straight 
tubules of the cortex, and the collecting tubules of the medulla show 
this change, which is patchily distributed as a rule. The fat is stained 
blue with Nile blue sulphate, but in one case, while the great bulk 
of the fat behaved thus, the epithelial cells of a certain number of 
convoluted tubules were found to contain only pinkish violet anisotropic 
globules (cholesterin-containing lipoid). In several cases the kidneys 
were distinctly bile stained, and all of them showed more or less 
congestion of the medullary pyramids. In three cases the capsules 
were adherent, and left a finely granular surface on stripping, but 
microscopic examination failed to show any appreciable degree of 
fibrosis. The weight of the organs together varied from 8 to 11 oz. 

Bone-marrow. —The bone marrow of the femur was examined in six 
cases. In five of these, the red marrow was in excess, extending well 
down the shaft of the bone, but on microscopic examination, a definitely 
erythroblastic reaction was found in one case only (No. 3). Here the 
yellow marrow of the shaft was completely replaced by a cellular red 
marrow, the appearance being comparable to that seen in pernicious 
anaemia. Evidence of considerable leucoblastic activity was also present. 
Unfortunately there had been no opportunity of examining the blood 
during life. In another case (No. 1), where the last blood count, a 
week before death, showed a slight leucopenia, there was an abundant 
leucoblastic marrow. In the case of H. R. (No. 5), the patient with 
neutrophil leucocytosis, the shaft marrow was fatty, with a narrow red 
layer next the bone. Microscopically some small foci of active leuco¬ 
blastic proliferation were seen. 

Spleen .—The spleen in this series was never appreciably enlarged, 
its weight varying from 4 to 7 oz. 

Other Lesions. — Ascites, to the extent of 5 or 6 pints, was present in 
three cases (Nos. 5, 6 and 7). Clinical examination of the fluid in one 
case (No. 7) showed a very scanty cellular deposit, with a preponderance 
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ot lymphocytes. A very few red blood corpuscles and endothelial cells 
were also present. 

Haemorrhages in various situations were present in five cases, most 
frequently in the peritoneum (five cases), and pericardium (four cases) ; 
less frequently in the stomach (thrice), lungs (twice), pleurae (twice), 
endocardium (twice), and skin (once). In one case (No. 1) there was 
very extensive haemorrhage into the peritoneum and subperitoneal 
tissues, especially of the omenta, mesocolon, mesentery, and appendices 
epiploicae. In the same case there was profuse terminal oozing into 
the stomach. In the other four cases the haemorrhages were mainly 
petechial. Haemorrhagic infarction of the lungs occurred in three cases. 

Old tuberculous mesenteric glands were present in three cases, and 
in one of these there was an old caseous pulmonary lesion as well. 

Association with Haemochromatosis .—Perhaps the most interesting 
single case is that of A. H., a man aged 52 (No. 5) (Plate III), where the 
lesions of T.N.T. poisoning are associated with a well marked haemo¬ 
chromatosis affecting especially the liver, pancreas and abdominal lymph 
glands. Unfortunately the urine had not been examined during life, and 
at post-mortem examination the bladder was empty. The haemosiderin 
granules, which give a bright blue colour when treated with potassium 
ferrocyanide and hot hydrochloric acid, are most abundant in the lymph 
glands, where they occur within the numerous endothelial phagocytes 
crowding the lymph paths. In the liver the haemosiderin granules are 
deposited in large numbers in the hepatic cells at the periphery of the 
lobules, to a somewhat less extent around the centre, while the inter¬ 
vening portions are free or contain only very few. Even more pigment 
is present in the phagocytic cells in the cirrhotic tissue, both of the 
portal tracts and around the central veins, while not a little is contained 
in the epithelium of the newly formed bile ducts. In the pancreas 
abundant haemosiderin is present, both in the acinar epithelium and in 
the stroma, where it is enclosed in phagocytic cells and fibroblasts. 
The pancreas shows, in addition, numerous small foci of active fibro¬ 
blastic proliferation, with slight leucocytic _ infiltration, and definite 
acinar degeneration. It is here that the largest accumulations of iron- 
containing pigment are found. The islets of Langerhans are large and 
cellular, and contain only a very small amount of haemosiderin. The 
naked-eye appearance of the liver is very much altered by the coexist ing 
haemochromatosis. The distinction between the red and yellow tissues 
is less sharp, as both approximate to a brownish tint. The pancreas 
shows the typical coppery-red colour of haemochromatosis, and the 
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Plate III . — Liver from a case of toxic jaundice due to tri-nitro-toluene poisoning, 
occurring in a man the subject of hoemochromatosis (Case 5). (Kaiserling specimen.) 
The distinction between the red and yellow areas is less sharp, as both approximate to 
a brownish tint owing to the presence of a large amount of haemosiderin. (Drawing by 
Miss Ethel Wright.) 
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abdominal lymph glands a rust coloured mottling. It may be noted 
that the liver shows no histological variation from the other T.N.T. 
cases beyond the presence of the hsemosiderin. 

It is pretty certain that we are here dealing with two independent 
affections, inasmuch as it has been shown that a very long time (a year 
or more) is required for the deposition of such large amounts of iron- 
containing pigment, while the illness due to tri-nitro-toluene was, in 
this man’s case, only of ten weeks’ duration. It is possible, however, 
that the pre-existing hepatic lesion may have made that organ unduly 
susceptible to the action of the poison. 1 


1 1 have since made a post-mortem examination of a case of T.N.T. poisoning 
which exhibited features of very special interest. The patient, a girl, aged 21, who 
had been employed on “stemming” for about four months, died after an illness of one 
week only. She took ill with sickness and vomiting while going to work on the night 
of January 26. Next day she was noticed to be yellow, but she did not consult her doctor 
until the evening of January 29, by which time the sickness and vomiting had ceased. She 
was now distinctly jaundiced, and had become somewhat dazed, with occasional emotional 
outbursts. Next day (January SO) the jaundice was more intense, and there was appreciable 
diminution in the area of hepatic dullness. That night she became restless, with intervals 
of stupor, and this continued over January 31 until on the morning of February 1, she 
passed into a state of coma. Death occurred at 3 p.m. on February 2, one week from the 
first onset of symptoms. Post-mortem examination revealed a liver weighing 13£ oz. only. 
It was entirely red and smooth on the surface, with no projecting nodules, but on section 
the characteristic features of T.N.T. cirrhosis presented themselves. The red tissue, how¬ 
ever, very clearly preponderated, although a considerable mass of yellow tissue interspersed 
with red was present in the upper and anterior region of the right lobe. The yellow areas 
did not project from the cut surface, as in the other cases I had seen, and it seemed possible 
that this, as well as the fact that there were no projecting nodules on the surface of the 
organ, might be due to the absence of regenerative hyperplasia on the part of the persisting 
islets of liver tissue. Such a condition would result from the very rapid and widespread 
character of the degenerative process, causing the death of the patient before regeneration 
could occur. The microscopical appearances seem to confirm this view. The two other 
chief points of pathological interest were the presence of an actively erythroblastic red 
marrow throughout the whole length of the femur, and a copious oozing of blood into the 
stomach. There were numerous petechial haemorrhages into the subperitoneal tissues and 
mediastinum, while the lower lobes of both lungs showed a patchily distributed condition 
of haemorrhagic infarction. 



Table II.—(^4) Fatal T.N.T. Cases. 
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Fig 1. 

Liver in T.N.T. poisoning (Case l). 1 Section of a yellow portion of the organ 
showing the early degenerative and cirrhotic changes. In the left upper 
quadrant is seen the centre of a hepatic lobule, where the degenerative changes 
in the liver cells are proceeding apace. In the right lower quadrant is a portal 
tract, which is the seat of fibroblastic overgrowth, bile duct proliferation, and 
round cell infiltration. 


Case numbers refer to Tost-mortem Series (Table III, pp. 30, 31). 
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Fig. 2. 

Liver in T.N.T. poisoning (Case 2). Section of a “ yellow ” portion of the 
organ showing extreme biliary stasis in the central zone of the hepatic lobule. 
The shrinkage and disintegration of the liver cells in this situation are also 
well shown. 


MH—3* 
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Fig. 3. 

Liver in T.N.T. poisoning (Case 2). Section of a “red ” portion of the 
organ showing complete absence of normal liver tissue. In the centre of the 
field is a greatly enlarged portal tract with numerous newly formed bile ducts 
and much round-cell infiltration. The rest of the section is composed of a 
loose fibrous stroma containing numerous dilated capillaries (not well shown). 
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Fig. 4. 

Kidney in T.N.T. poisoning (Case 4), stained for fat by scarlet R. An 
extreme degree of fatty degeneration is present, both in the convoluted and in 
the straight tubules. In the former the fat globules are situated round the 
periphery, in the latter they are distributed more uniformly throughout the 
cells. 
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Fig. 5. 

Liver in T.N.T. poisoning (Kaiserling fixed specimen), (Case 4), showing the 
right hand margin of the right lobe on which there is a large projecting (yellow) 
nodule. Another nodule on the antero-superior surface shows well the large 
lobular pattern referred to in the text, and some irregular, pale, slightly 
projecting areas are seen on both surfaces of the organ. The intervening 
smooth flat tissue is dark red in colour. 
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Dr. Benjamin Moore, F.R.S. 

The subject which we are discussing to-night is of enormous 
importance, on its own account, not merely from the number of people 
who die—because they are a comparatively small fraction of those who 
work on the material—but on account of the large loss of labour at a 
period of stress in the country. In several factories concerned in the 
manipulation of high explosives, the degree of absenteeism is very high, 
and the greatest factor in the production of this is this so-called 
“ minor ” T.N.T. illness. Therefore, from the national standpoint, 
minor illnesses due to T.N.T. poisoning ought not to be left out of 
account. The amount of national expenditure in sickness compensation 
is very large, and even more important is the temporary loss of labour 
of many employees. So we must not be content to speak of this 
“ minor ” illness as simple gastric catarrh of unknown origin. The 
disability these workers suffer from is not simply that they feel tired 
and want a holiday: such an idea may be largely left on one side. 
In many cases one can trace this illness on into the serious jaundice 
which ends in the post-mortem room, and in the specimens which you 
see on the table. 

Nor does the importance of the subject end there, because it is my 
fixed belief, from having lived and worked in several of these factories, 
and getting to be as well known, and no better known, than the 
ordinary workers in them, and having seen how the major portion of 
this illness is produced, that this poisoning can be eliminated by 
instituting proper executive measures. The importance of this 
action increases still more when it is added that as soon as we 
have eliminated this illness, we shall also have reduced to a minimum 
the risk of such fires or explosions as happened last Friday. The 
two things are most intimately connected, and due to the same 
common cause. 

Before the present extensive manufacture of T.N.T. that substance 
had a most innocent reputation. For instance, Prosser White says, in 
the chapter he wrote in a text-book on these poisons, “ that it is an 
innocuous, non-toxic substance, which has never been known to produce 
illness.” When the first death due to T.N.T. poisoning was detected by 
Dr. Collis, of the Home Office, he asked me to carry out a series of 
laboratory experiments on the toxicology of the substance. For the 
first five or six months the experimental results supported all that was 
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stated by Prosser White, for it was found impossible to kill a single 
animal with the substance, however heroic were the doses given. Mean¬ 
while workshop illnesses were beginning to accumulate more rapidly. 
In order to approach workshop conditions more closely, animals were 
kept in the fumes of Woolwich Arsenal, in the dustiest part of the 
works, for months, yet they throve, they increased in weight, and 
bore healthy offspring. In places where one could scarcely stand the 
smell of the molten explosive, under much heavier exposure than 
the workmen, these animals were kept daily for nine months without 
harm. 

The first light on the subject came to me when on a visit to a 
factory which was particularly clean, and where there was no fume 
whatever, and very little dust in the air. So I said, it cannot be the 
dust or fume in this case : what can be the explanation ? I noticed 
the hands of the workers: they were oily; there was powder on the 
table, and the workers were handling pellets. I carried out experiments, 
mostly on myself and my assistants, to determine whether T.N.T. 
could enter the body through the skin. On two separate occasions 
I rubbed some of tbe substance into my hands, and I had a sharp 
attack of gastritis on each occasion, yet my assistants had not much 
of it: I was one of the susceptible individuals. I also had much of it 
in my urine, while my assistants only had a small amount, and that 
explains a good deal which has been obscure in regard to aetiology and 
clinical history. You can send patients away with minor jaundice, and 
they will come back in four or five days with it more developed, and in 
that way a fatal case may develop from a minor one. 

We were still, however, met on all sides by the cry of dust or fumes 
being the cause. The obvious reason for this almost universal belief 
in the toxic effects being due to dust and fume swallowing and inhala¬ 
tion lies in the smell of the melting pans, and the intensely bitter taste, 
resembling bile, of T.N.T. when swallowed. It is an exceedingly 
insoluble stuff, and very bitter; and if a particle, so minute that it can 
be only seen with a microscope, gets on to the back of the mouth a 
bitter taste will be experienced from it for over an hour. The people 
in the workshops who are being poisoned by it are getting it through 
their skin; they are not taking it in by the mouth and nose, but they 
are misled by their senses of taste and smell and think they are taking 
it up by the mouth and nose. Therefore I determined to analyse the air 
in the shop so as to find out the actual amount a worker would take in 
by mouth and nose during a shift. In one particular national shop 
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I went in and stayed there the whole twelve-hour shift, from six in the 
evening till six in the morning, with Dr. Wyon, and we aspirated the air 
at twice the rate of breathing of the ordinary workmen through a dust 
and fume absorption apparatus, and so found the quantity, something 
like 5 or 6 mgrm. per head per shift was the result, that is, about the 
size of a pin’s head. We have taken ourselves ten times that 
quantity for one or two weeks, and without having any injury or 
symptoms except that we got it in our urine, showing that it was well 
into the system. 

A determination of the amount of nitrous fume taken out was also 
made and showed only about one part in a million ; in flour mills where 
bleaching of flour is carried on, and in many industrial occupations, 
there is many times more nitrous fume present without producing any 
deleterious results. 

From the point of view of the prevention of these things, and 
especially for us as medical inspectors, I put it to you the shells 
ought to be filled with a scrupulous regard to cleanliness, and none 
of the T.N.T. mixture allowed to foul the outsides, and that all 
managers, foremen and operatives must be impressed with the need for 
cleanly working in T.N.T. manipulation, just as much as for less stable 
explosives, such as black powder and tetryl: then it will be found that 
very little else will be needed, and here comes in with force the remark, 
that “Prevention is better than cure.” The truth of this statement 
is actually demonstrated in present workshops, for where least care 
is taken over clean working conditions, there it is that both minor 
T.N.T. illness and also toxic jaundice abound, whereas where great care 
is taken in the avoidance of spilling T.N.T., illness is practically absent; 
this is clearly shown by the returns, and there are three national 
factories, each employing thousands of T.N.T. operatives where illness 
scarcely exists. 

Then there is the question of the alternation of employment. That 
is a very good measure, and I rank it next to cleanliness of workmanship 
as a preventative. But to you, inspectors engaged in giving medical 
advice at these factories, and others, I put it strongly : Do not be misled 
over alternation of employment unless it be coupled with the insistence 
on clean hands and those precautions I have mentioned. These people 
can go off work for a fortnight, and all that time you may think they are 
outside the influence of the substance, and yet they may be absorbing 
it all the time. At a factory in which I was working, I examined three 
or four girls returning to work upon T.N.T after a fortnight’s absence 
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at other work, and they were slightly icteric, so I told them they must 
not go. I had their urines examined, and they were heavily charged 
with T.N.T., showing that T.N.T. had been attacking their systems all 
through the supposed period of intermission. My colleague, Dr. Wyon, 
has made a similar examination, and found in a large scale examination 
at another factory that about 65 per cent, of these people on their 
return, after the period off, have T.N.T. in their urine: it was passing 
through their system when they were supposed to be free of the 
substance. To carry out alternation properly, the underclothing must 
be changed: but you know the habits of many of these people, they 
keep underclothing on for a much longer period than you who are here 
would care to do. And if you look at the roots of the hair on the scalp 
you will find a thick layer of the substance. There is one point of 
prophylaxis there : use the best organic solvent for the substance you 
have, and in that way get the workers as clean as possible. If that 
is done, then in four or five days you may get them clear. When I 
experimented on myself by rubbing the stuff into my hands, though 
I got my hands clean at once, it was ten clear days before the substance 
had disappeared from my urine. 

It may also be pointed out that certain occupations hitherto supposed 
to be T.N.T. free, are not really so. For example, pushing a T.N.T. 
soiled truck. 

There is one additional remark I should like to make in regard to 
Dr. Legge’s paper. I do not think we can exculpate the two factories 
at the top of his list, which possess such a very much heavier incidence 
than the others, from there being something wrong in those factories. 
There are other factories with quite as many workers where the 
incidence rate is very much lower, indeed, almost zero. There is one 
near London which employs as many hands, and there are two 
provincial factories, each employing several thousand T.N.T. workers, 
in which there have been scarcely any cases. When one visits those 
places, the reason for the difference becomes obvious, so clear, that 
executive action should be taken at once. The shells are filled 
by women in these almost immune factories, and the greatest care 
is insisted on that no T.N.T. shall find its way outside the shell: those 
who do so are censured. On the contrary side, from my own 
experience, I know that in one large factory where the incidence 
of this disease is very high, in fact, about the highest in the whole 
country, there are fifty or sixty women employed on nothing else but 
cleaning off the outside of the shells the T.N.T. which ought never to 
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have been there. This is not merely waste labour, for it is also among 
those women and girls (shell-cleaners) that the highest incidence of 
the jaundiced cases are seen. This effect is not due to the dust breathed 
in the air: you can get a dust, and you can get bits chipped off and 
trodden down on the floor, but it is mostly below the level of the mouth 
as it is a heavy dust: it is getting it on the hands which is the source 
of the mischief. There is no exhaust system of ventilation which will 
adequately prevent the T.N.T. dust from getting about; 1 but if you 
can point out clearly the rationale of the disease to the workers and 
their overseers, and get them to avoid spilling the stuff, and if you can 
invent a process to ensure that the dust does not get on to the shells, 
and so on to the workers’ hands, and if you make it- a matter of 
a penalty if the material is spilt about the floors and benches, we shall, 
to a great extent, have solved the problem, and have prevented, in large 
measure, both the occurrence of explosions and the incidence of this 
sickness, both of which we all deplore. 


Dr. Bernard H. Spilsbury. 

This communication is mainly a summary of the results of the 
naked eye and microscopical examination of material obtained from 
fatal cases of poisoning by tetrachlorethane, di-nitro-benzene, and tri- 
nitro-toluene. In many of these cases putrefaction, which is rapid, 
was advanced when the investigations were made, owing to the delay 
incident to a Coroner’s inquiry ; the study of the detailed changes has 
been rendered more difficult, and the specimens which I am showing 
have suffered from this cause. 

The effects of these three poisons are comparable in that the most 
marked changes are found in the liver, these consisting essentially 
in a fatty degeneration of the liver cells, followed by necrosis and dis¬ 
integration of all the cells in large areas. In many cases no healthy 
tissue is found; the necrotic areas are distributed irregularly and may 
form the bulk of the organ; where large groups of lobules are completely 
destroyed it is not easy to determine in what part of the lobule the 
changes have commenced. These poisons also produce a varying 

1 The amount of dust in the air of the T.N.T. workshops has been actually determined 
in two factories and found to bo excessively small and quite inadequate to account for the 
illnesses. 
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degree of fatty degeneration in the kidneys and generally in the heart 
muscle. 

The cases of tetrachlorethane poisoning are five in number. In all 
there was a great reduction in size of the liver, which in one case 
weighed only 17 oz. Four of the cases were in young women; the 
disease ran a rapid course and the changes in the liver were almost 
confined to large areas of complete disintegration with fatty degenera¬ 
tion in the remaining liver tissue; in areas where destruction was 
incomplete the peripheral zone of the lobules showed less advanced 
changes; some of the specimens showed a round-celled infiltration of 
the necrotic areas, but no fibrosis was found. No attempt at hyper¬ 
trophy of the remaining liver tissue could be recognized. The fifth 
case was that of a man in whom the disease ran a longer course and 
who died seven weeks after the first appearance of jaundice. The liver 
showed less reduction in size and weighed 31£ oz. The areas of necrosis 
in the liver were very extensive, and replacement fibrosis was pronounced, 
the only remains of the liver tissue in these areas being a little fatty 
debris. But in this case the remaining liver tissue showed very active 
processes of hypertrophy, these areas forming rounded projections on 
the surface of the organ. No fatty changes were found in these areas, 
but an accumulation of bile pigment in the cells and distension of the 
bile capillaries, owing to obstruction in the larger ducts. In this case 
the active toxic process appeared to have ended, and the fatal result was 
due to the contraction of the newly formed connective tissue. 

A series of investigations were made by Dr. Willcox and myself in 
order to determine which constituent of the varnish, to which the 
illness of these persons was attributed, was the toxic one. We found 
that rats, killed after exposure for one week to the vapour of tetra¬ 
chlorethane, showed a distinct fatty degeneration of the liver cells, 
especially in the central zones of the lobules, the changes being 
comparable to those seen in the liver in fatal cases of delayed chloroform 
poisoning. The degeneration had not progressed to necrosis, and the 
animals at the time of their death did not appear to be seriously ill. 
There was some fatty degeneration in the kidneys and heart muscle of 
these animals. 

I have examined the liver and kidneys from one fatal case of 
poisoning by di-nitro-benzene. The liver was of normal size, deeply 
bile-stained, and showed a coarse form of multilobular cirrhosis rather 
irregularly distributed. The newly formed connective tissue included 
many round cells and large numbers of apparent bile ducts, which were 



The Royal Society of Medicine 


43 


probably the atrophic remains of liver parenchyma. The remaining 
liver tissue showed active hypertrophic processes with areas of atrophy 
and necrosis only where they were subjected to the compression of the 
fibrous tissue. No fatty changes were found in the organ, which 
resembled the liver in the last case of tetrachlorethane poisoning. No 
fatty degeneration was found in the kidneys. 

Lastly, I have investigated seven fatal cases of poisoning by tri- 
nitro-toluene. All these were in women, aged from 19 to 45. In all 
the cases there was a considerable reduction in size of the liver, the 
weight of which varied between 21 and 36 oz. In all but one of the 
cases the organs showed irregular, but very extensive, areas of destruc¬ 
tion of tissue, these areas being dark red in colour and fairly firm, in 
contrast with pale, sometimes yellow, soft nodules in which the remains 
of the liver tissue were found. The red areas consisted of round-celled 
infiltration, with commencing fibrosis in some cases, dilated blood¬ 
vessels, and fatty debris of the disintegrated cells or shrunken fatty and 
bile-stained cells, and, occasionally, the peripheral zones of the liver 
lobules, all the cells showing advanced degenerative changes. In the 
yellow areas fatty degeneration of the liver cells was always present and 
in most of the cases was advanced, especially in the central zones of the 
lobules; bile-staining of the cells and dilatation of bile-capillaries could 
be recognized in some of the cases; there was also evidence of a 
preceding hypertrophy of the liver cells. In the seventh case the liver 
did not show the sharp colour contrast between the red and pale areas, 
but had a uniform deep red colour at the right extremity and faded 
gradually into a yellow colour in the left lobe; the microscopical 
changes were essentially the same as in the other changes though the 
distribution was more uniform. This liver was the heaviest in the 
series. 

In all of these cases there was advanced fatty degeneration in the 
kidneys, even the cells of Bowman’s capsules exhibiting the change in 
some of the cases. There was also fatty degeneration of the heart 
muscle. All the cases showed some jaundice, in all of them petechiae 
and larger haemorrhages were found, especially in the serous membranes, 
but also in the endocardium, and in some of the cases in the skin. In 
three of the cases there was also chronic gastritis. 
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Dr. P. N. Panton. 

The following observations upon the blood condition among workers 
in tri-nitro-toluol are partly included in a preliminary report to the 
Ministry of Munitions, and on the completion of the investigations 
will be made the subject of a report in full. 

(1) Fifty cases, all women, and all employed at the same factory, 
were examined to see what blood changes, if any, were present among 
those actually at work. The ordinary routine blood examination 
revealed nothing of importance. The red cells, haemoglobin and colour 
index were unaffected. The morphological characters of the red cells 
were normal. No such changes were found as those described by 
Dr. Malden among the workers in di-nitro-benzene. 1 Many of the 
women examined were slightly cyanosed, a few showed marked cyanosis, 
a feature also present in the di-nitro workers. The leucocytes showed 
an increase in the total numbers. In forty cases at work more than 
one month the average number of leucocytes was 10,000 per cubic 
millimetre, in nine cases employed one month or less the average 
number was 7,500. The relative numbers of the white cells were 
not greatly altered, but many cases with high counts showed a distinct 
relative and absolute increase in the polynuclear neutrophils. The 
eosinophils in a considerable number of cases were above the normal 
number. 

(2) An additional 100 cases were examined at the same factory for 
the following points :— 

(A) The Incidence of Cyanosis .—It is unfortunate that on the days 
on which this examination was made the weather was very cold and 
bitter, and it was often impossible to decide between the blue lips of 
cyanosis due to poisoning and those due to atmospheric conditions. Of 
100 cases taken at random, and all actually at work at the time, seventy- 
eight were noticed to be cyanosed, and of those eighteen to be distinctly 
cyanosed. It is probable that the former number exaggerates the per¬ 
centage of toxic cyanosis. The cause of the cyanosis has been taken to 
be the presence of met-haemoglobin in the blood. While this may be 
perfectly correct, I am not aware that it has been proved. The amount 
of this substance is insufficient to give a spectrum with the ordinary small 
spectroscope, and proof at present rests upon the use of a test devised 


' Joum. Hyg., 1907, vii, p. 672. 
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by Haldane. This test is extremely simple to perform, but in my 
experience in these cases, most difficult to interpret. Moreover, the 
test I found to be given also by the blood of an animal poisoned by 
pure NO, and in view of the fact that both toluol and amatol powders 
give off in small quantities gases smelling strongly of nitrous oxide, the 
possibility of NO haemoglobin cannot be ignored without spectroscopic 
proof. In these 100 cases thirty-six gave a positive Haldane test, but 
this number, owing to the difficulty of interpreting the results, cannot be 
taken as definite. 

(B) The Presence of Bile in the Serum .—A sample of blood was 
taken from each of the hundred workers, introduced into a serum tube, 
and allowed to stand until the next day, when the colour of the serum 
was examined by daylight. In twenty of the cases the serum was bile- 
tinged. This would appear to show that in a high proportion of those 
at work some action of the poison upon the liver was taking place. 
Allowance must, however, be made for the fact that among ordinary 
members of the community a small percentage of bile-stained sera 
are found, particularly among those subject to constipation. All of 
these employees were women, but even so, a percentage of twenty 
bile-stained sera would seem unduly high. No case was noticed to be 
jaundiced, and only three sera were at all deeply bile-tinged. 

(3) Nineteen cases, instances of actual poisoning among T.N.T. 
workers, were examined. Of these fifteen were the subjects of toxic 
jaundice, two had symptoms of poisoning without jaundice, and two 
were examples of severe anaemia. 

(A) Toxic Jaundice Cases .—The following points were noted. Bile 
pigment in serum : This was present in thirteen of the fifteen cases at 
the time of examination. The other two cases had both been mild and 
were now convalescent. Of the positive cases one was clinically free 
from jaundice and two were doubtful. One case had been jaundiced for 
three months. It is well known that bile pigment may be demonstrated 
in the serum for a considerable period before and after jaundice is clini¬ 
cally evident, and it is desirable that no case should be allowed to leave 
hospital until the serum is bile-free. It is not, however, desirable to 
take off work employees whose serum shows a trace of yellow colour 
in the absence of other symptoms. Perfectly healthy workers would 
be interfered with if this course were adopted. Fragility of the red 
cells: This was tested in five cases. In one convalescent case and 
in one case of poisoning without jaundice the fragility was normal. In 
three jaundiced cases the fragility was very slightly below normal, the 
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condition found in moBt jaundiced Btates other than haemolytic icterus. 
Morphology of the blood : The ordinary routine examination of the 
blood reveals practically no changes in the majority of toxic jaundice 
cases. Of these fifteen cases, many of whom were recently and deeply 
jaundiced at the time of examination, thirteen showed practically no 
deviation from the normal, and nothing to suggest that any destruction 
of red cells or haemoglobin was taking place. The two exceptional cases 
are considered with the instances of severe anaemia [(3) (C)]. 

(B) Cases of Poisoning without Jaundice or Severe Anaemia. —Of 
these two cases one showed nothing abnormal. The other showed a 
more severe anaemia than was clinically evident and a high colour index. 
This patient was distinctly cyanosed after five days in hospital, and her 
blood gave a definitely positive Haldane test. 

(C) Cases of Severe Anaemia. —These four cases are considered 
together, although two were jaundiced and two were not. In three of 
them the blood condition wa6 practically identical, the fourth was a 
jaundiced case in which the blood changes were less advanced. The 
type of anaemia present was that known as “aplastic anaemia,” and the 
blood changes found were entirely typical of this condition. That is to 
say, there was a severe anaemia with a high colour index. Nucleated 
red cells were absent. Morphological changes in the red cells were 
extremely slight, and with the exception of occasional macrocytes the 
red cells might be passed as normal. An extreme leucopenia was 
present with a relative lymphocytosis. The blood count of one case 
may be given as an example. Red cells, 1,637,000 per cubic milli¬ 
metre ; haemoglobin, 35 per cent.; colour index, l’l; white cells, 1,400 
per cubic millimetre. Differential count: Polynuclear neutrophils, 
20 per cent.: small lymphocytes, 50‘5 per cent.; large lymphocytes, 
26'5 per cent.; large hyalines, 3 per cent. This patient, examined on 
November 27, 1916, died on January 19, 1917. Another case in which 
the blood was examined by Dr. Jacob on October 1, 1916, was seen by 
me much improved, but still with typical blood changes, on December 7, 
1916. He was then under observation as an out-patient. A third case 
was of great interest, since about eight months previously he had acquired 
toxic jaundice, from which he recovered, and three months later returhed 
to work in T.N.T. He was noticed to be jaundiced again, and taken 
off work, and his appearance at this time was that of a typical pernicious 
anaemia patient with a slight icteric tinge. Bile was present in this 
patient’s serum, but not in great amount. His blood condition was 
typical of aplastic anaemia. 
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These cases of toxic jaundice without blood changes, of aplastic 
anaemia without toxic jaundice, and of both anaemia and jaundice 
occurring in the same patient, demonstrate that those working in 
T.N.T. are exposed to poisons which may, though rarely, act upon 
the liver, or more rarely still, upon the blood-forming organs, or 
on both. It is conceivable that more than one toxic substance is 
responsible, and I am conducting certain experimental work from 
this point of view. 

In making the examinations above referred to, I have received 
every assistance from the Factory Manager and from the medical 
staffs at various hospitals who have most generously given me leave 
to examine their cases. My colleagues, Dr. Oliver and Dr. Vaidya 
have assisted me with the work. 


Dr. Hubert M. Turnbull . 1 

The material from which the following observations upon lesions 
found in fatal cases of poisoning by tri-nitro-toluene were made was 
obtained from three cases on which I performed the necropsy, and 
from eight cases from which organs or portions of organs were sent 
to me. For permission to perform the necropsies I am indebted to 
Major P. S. O’Reilly, R.A.M.C.; for the material sent to me I am 
indebted to Professor Benjamin Moore, Dr. Legge and Dr. Collis of the 
Home Office, and Dr. J. A. Wyon. For notes on the cases from which 
material was sent I am also indebted to these gentlemen, especially to 
Dr. Legge, who has taken very great trouble in obtaining* for me 
histories of occupation and illness. 

The cases may conveniently be divided into three groups:— 

(I) Seven cases in which death was apparently due to hepatic 
insufficiency and in which severe jaundice was associated with extensive 
destruction of the liver. 

(II) One case in which there were multiple cutaneous haemorrhages 
and slight universal jaundice. 

(III) Three cases in which there was severe anaemia, but no 
jaundice. 


Director of the Pathological Institute of the London Hospital. 
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Group I.—Cases of Severe Jaundice. 

Duration of Work and Illness. 

Case 1.—Male, aged 14. Engaged in filling gaine bags with tri-nitro-toluene 
from December 29, 1915, to February 13, 1916. He then left, and died on 
March 4, 1916. 

V 

Case 2.—Male, aged 14. Engaged from December 30, 1915, to February 7, 
1916, in filling bags with trotyl (crude tri-nitro-toluene) powder. On February 7 
he consulted the doctor and was transferred to other work. He saw the 
doctor again on February 15, and was admitted to hospital. He died on 
April 7, 1916. 

Case 3.—Female, aged 15. Was employed first on January 27, 1916. 
The exact nature of her work from January 27 to February 22 is uncertain ; 
she may have filled bombs with ammonal powder (17 per cent. T.N.T.). From 
February 22 she was engaged in stencilling shells at the end of a room in 
which others were filling shells with a 1 in 4 mixture of tri-nitro-toluene and 
ammonium nitrate. She complained of sickness in the middle of March, and 
left work, jaundiced, on April 3. She died on April 14, 1916. 

Case 4.—Male, aged 25. Was first employed in filling shells with molten 
tri-nitro-toluene on February 28, 1916. On April 28 he left work with gastric 
symptoms. He recovered, and on May 15 resumed work. On May 17 he was 
found to be jaundiced, and was taken to hospital. He died on July 6, 1916. 

Case 5.—Male, aged 35. Nature and duration of work not stated. Was 
seen by the doctor on July 12 for headache, shortness of breath and abdominal 
pain. On July 20 he was deeply jaundiced and unconscious. He died on 
July 22. 

Case 6.—Female, aged 20. For four or five months engaged in pressing 
shell d*arges of tri-nitro-toluene, and probably also in varnishing. Felt ill on 
July 11, 1916, and was off work from July 11 to 17. On July 17 she returned 
to work, and complained of headache. She was taken off work on July 18, 
and died on August 9, 1916. ' 

Case 7.—Female, aged 25. Engaged for five weeks tying exploders of 
tri-nitro-toluene. On May 17,1916, was seen by the doctor. Her conjunctiva 
were yellowish. She gave a history of having become sick and having vomited 
constantly a week before; this attack of sickness was followed by loss of 
appetite. She was taken off work on May 17. On May 22 she returned 
to work, being employed in the bag stores. On May 26 she was again sick 
and her conjunctiva were found to be very yellow. She was taken off work, 
but refused to come into hospital until June 2. She died on June 18, 1916. 

I was permitted by Major O’Reilly to perform the necropsy on this case on 
June 19, 1916. 
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Analysis of Lesions. 

(A) Macroscopic : (1) The Liver. —In all cases the liver showed the 
severest lesions. I obtained the whole liver in all seven cases except 
Case 1 ; in this case the left lobe had been removed from the specimen. 1 
The livers were all greatly reduced in size. Externally they showed 
extensive areas of depression, over which the capsule was slightly 
thickened and opaque. There were also projecting areas, over which 
the capsule was transparent and revealed a lobular pattern. There 
was one relatively large projecting area on the anterior surface, and a 
variable number of small projecting areas which appeared as small, 
isolated, nodules in the sunken areas. The cut surface showed similar 
areas of depression and raised areas, both raised areas of considerable 
latitude, and small, projecting, isolated nodules. The cut surface of the 
depressed areas showed small, grey points, corresponding to portal 
systems, set close together in a smooth, firm, flat, red ground. The 
raised areas and nodules were of soft consistence, and in them a lobular 
pattern could be recognized. The lobules were, with few exceptions, 
abnormally large. Their peripheries were bright yellow ; the centres of 
the majority were a darker yellow, of others bright red. After fixation 
the shades of yellow were transformed to shades of green. Between 
the lobules were sunken, slaty grey lines in which portal systems could 
be identified. In all the cases, except Case 5, the largest area showing 
a lobular pattern lay in the anterior aspect of the upper part of the 
right lobe. This gave a very characteristic shape to the livers. In 
Case 5, however, it lay chiefly in the lower part of the right lobe. 
In Cases 5 and 6 one-third, Cases 1 and 2 one-half, and Cases 3, 4, and 
7 two-thirds, at least, of the right lobe appeared to have been entirely 
destroyed. In the six cases in which the left lobe was present, the 
whole lobe was greatly shrunken and consisted of the firm, depressed 
tissue with the exception of a few small nodules of lobulated tissue. 
The Spigelian lobe was either completely or almost completely 
destroyed, except in Case 4. The weights of the livers were: Case 1 
(male, aged 14), 17 oz.; Case 2 (male, aged 14), 201 oz.; Case 3 (female, 
aged 15), 21J oz.; Case 4 (male, aged 25), 261 oz.; Case 5 (male, 
aged 35), 31 oz.; Case 6 (female, aged 20), 30J oz.; Case 7 (female, 
aged 25), 28 oz. 

1 The livers from Cases 2, 3, 4, 5 and 7, and a segment from Case 1 , were demonstrated at 
the meeting of the Royal Society of Medicine on January 23. 

MH— 4* 
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(2) The Gall-bladder. —In five of the livers sent to me the contents of the 
gall-bladder were present. The bile was in all these cases thick, slimy and 
dark brown or green ; in two cases (3 and 4) it contained numerous, dark, 
semisolid particles, the largest of which measured 0*6 cm. in diameter. In 
Case 7, on which I performed the necropsy, the bile was thin, glairy, and of 
pale amber colour; on pressing the gall-bladder a little, thin, creamy fluid 
passed into the duodenum before bile escaped. In no case could I detect, with 
the naked eye, evidence of inflammation in the wall of the gall-bladder. 

(3) The Hepatic Portion of the Inferior Vena Cava. —In Cases 4 and 5, 
thin patches of grey, granular thrombus lay upon the intima of the vein. 

(4) The Kidneys. —In five cases I obtained one or both kidneys, in a sixth, 
portions of the kidney only. The kidneys were enlarged, rounded and flabby. 
The capsule was stripped easily, leaving a smooth surface. The cortex bulged 
greatly on section, and its breadth was increased in relation to that of the 
medulla. The cortical pattern was straight, abnormally broad labyrinths 
alternating with narrow pyramids of Ferrein. The labyrinths were yellow, or, 
if fixed, green. The pyramids of Ferrein were slaty grey. The weights of the 
kidneys were: One kidney: Case 1 (male, aged 14), 3} oz. Both kidneys : 
Case 4 (male, aged 25), 11} oz.; Case 5 (male, aged 35), 15 oz.; Case 6 
(female, e^ged 20), 11} oz.; Case 7 (female, aged 25), 13} oz. 

(5) The Myocardium. —In the case on which I performed the necropsy, the 
myocardium of the left ventricle on section bulged, and was soft, somewhat 
greasy and of pale coffee colour. I obtained a portion of myocardium, fixed in 
formaldehyde, from Case 6; it was of clay colour. The weights of the heart 
were: Case 6 (female, aged 20), 9 oz. ; Case 7 (female, aged 25), 10} oz. 

(6) Pancreas. —The pancreas seen at the one necropsy (Case 7), and 
portions sent from four other cases, showed no abnormality to the naked eye, 
except various degrees of post-mortem auto-digestion and putrefaction. 

(7) Spleen. —The spleen, in Case 7, was somewhat rounded and firm. 
The cut surface was flat ; it showed distinct trabeculae and small, indistinct 
Malpighian bodies in a pulp which w&s red, tinged by yellow. It weighed 
6 oz. (female, aged 25). A portion of spleen was sent, fixed in formaldehyde, 
from Case 6. The pulp was red ; the trabeculae were distinct; the Malpighian 
bodies were not visible. The organ weighe^ on removal 7} oz. (female, aged 20). 

(8) Stcprarenal Bodies. —The suprarenAls in Case 7 showed a yellow cortex 
with an inner zone of brown pigmentation, and a scanty medulla of slaty grey 
colour. The suprarenals were forwarded from Case 2 ; they resembled the 
above, except that the medulla of the left was softened. The right suprarenal 
was adherent to the liver of Case 3. The cortex was yellow, with a narrow 
inner zone of brown pigmentation ; the medulla was abundant and of a slaty 
grey colour. 

(9) Brain. —The brain in Case 7 weighed 2 lb. 13 oz. The convolutions 
were flattened. There was icteric staining of the choroid plexuses, and of the 
leptomeninges round some of the veins entering the superior longitudinal sinus. 
The ventricles contained a few drops of clear, colourless fluid. The cut surface 
of the cerebral substance was moist ; the small quantity of blood which exuded 
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from the severed vessels diffused rapidly over the cut surface (oedema). The 
grey matter was grey, the white matter white ; there was no alteration in the 
anatomical pattern. Portions of cerebrum and cerebellum were forwarded 
from Cases 2 and 3. I could detect no abnormality apart from slight injection 
of the leptomeninges. 

(10) Bone Marrow .—In Case 7 (female, aged 25), I found red cellular 
marrow in the upper three quarters of the diaphysis of the right femur. 
Dr. Wyon kindly examined for me the marrow of the femur in Case 6 (female, 
aged 20). Red marrow was present in the head, neck and upper half of the 
diaphysis ; a few small areas of red marrow were present in the remainder 
of the diaphysis. 

(11) Haemorrhages .—In Case 7, haemorrhages were present in the following 
positions : Many petechial haemorrhages, measuring up to 0*8 cm. in diameter, 
over the small vessels in the great omentum, gastrohepatic omentum, appendices 
epiploicae, mesentery, and peritoneal reflexions onto the colon ; a few similar 
haemorrhages in the parietal peritoneum of the left wall of the abdomen ; many 
petechial haemorrhages in the lipomatous tissue replacing the thymus; petechial 
haemorrhages, about 0*4 cm. in diameter, in the areolar tissue of the anterior 
and superior mediastina; petechiae in the praevertebral fascia of neck ; pinhead 
haemorrhages in the visceral pericardium on the posterior surface of the heart, 
most numerous on left heart; one pinhead, subendocardial haemorrhage on the 
left side of the interventricular septum; several haemorrhages, averaging0‘5 cm. 
in diameter, in the visceral pleura, especially on the posterior surface of the lungs; 
cut surface of lungs mottled with deep red haemorrhages (areas of broncho¬ 
pneumonia were present in both lungs) ; several pin-point petechial haemor¬ 
rhages in an area of mucosa, 3 cm. in diameter, on the anterior surface of the 
body of the stomach; a shallow erosion (0’5 by 0*3 cm.), with a thin layer 
of altered blood in its base, in the superior border of the duodenum, one 
centimetre beyond the pyloric sphincter ; altered blood in jejunum ; numerous 
pin-point petechiae in the mucosa of the uterus; two patches of petechial 
haemorrhages round injected vessels in the ileum; deep red coloration of 
external and cut surfaces of cervical glands. In Case 4 (male, aged 25), 
Dr. Collis informed me that petechial haemorrhages in the pericardium and 
endocardium, and larger haemorrhages in the lungs were found. In Case 6 
(female, aged 20), Dr. Wyon informed me that there were many petechiae in 
the anterior mediastinum, and several in the mesentery. I did not obtain 
notes concerning haemorrhages in the remaining four cases. 

(12) Other Macroscopic Appearances .—Apart from icteric staining , the 
distribution of which corresponded to that usually found, and the condition 
of the intestinal contents , I found no other abnormalities in Case 7. The 
stomach contained 2 oz. of thin fluid in which there was altered blood. 
The duodenum contained a little, pale lemon chyme. The jejunum contained 
a considerable quantity of thin reddish-brown fluid and a few black, solid 
particles of altered blood. The ileum contained a little, lemon yellow chyme. 
The caecum contained solid faeces of a pale green colour. The colon and 
rectum contained solid, clay coloured, almost white, faeces. 
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(B) Microscopic: (1) Liver. —The lesion in the liver may be 

described in general as a degeneration and necrosis of parenchyma 
associated with infiltration and fibrosis. The condition is that which 
is usually called “ yellow and red atrophy.” Different portions of the 
liver are destroyed to a different extent. The destruction of paren¬ 
chyma is greatest and complete in the firm, sunken areas; it is least and 
incomplete in the soft, raised areas and nodules. Comparison of the 
histological changes in different cases and in different portions of the 
liver in individual cases, gives a series of pictures illustrating the patho¬ 
logical process. 1 

The stages of the process are clearest in the areas in which 
destruction of parenchyma is least. The process commences with 
a degeneration and necrosis of portions of the parenchyma which are 
furthest from the arterial and portal venous supply. The degeneration 
thus lies round central and other hepatic veins. It may also extend 
from lobule to lobule at the points furthest from the portal systems, 
that is to say along lines which pass through the centre of the intervals 
between the portal systems bounding the lobules. The degeneration 
which precedes necrosis is partly fatty, partly dropsical, and partly 
hyaline. In most cases fatty degeneration is conspicuous ; it is greatest 
in the cells in the periphery of the necrotic areas. The more severe 
and acute the degenerations and necroses are, the less appears to be the 
part played by fatty degeneration. In the degenerate areas the trellis 
fibrils are swollen; the capillaries become dilated and engorged as the 
cells in the hepatic columns between them shrink or disappear, and 
small haemorrhages frequently occur. Many neutrophil leucocytes are 
present in the capillaries and a considerable number passes into the 
degenerate intercapillary tissue. This early degeneration and necrosis 
is accompanied by great infiltration of the portal systems by cells, the 
great majority of which are neutrophil leucocytes. Infiltration with 
neutrophil leucocytes was very conspicuous in Case 1; the patient had 
been ill for twenty days. This infiltration extends from the portal 
systems along their perilobular branches. It also extends between the 
capillaries and hepatic columns into the periphery of the affected 
lobules. Later, multiplication of fibroblastic nuclei is seen in the 
degenerate areas and the collagen fibrils become more numerous, 
particularly those close to the central veins. As this fibrosis increases 
the cells of the infiltration become those of a chronic inflammation; 

1 Twenty-two microscopic sections, illustrating the pathological processes in these livers, 
and two illustrating similar changes in a case of poisoning by tetrachlorethane, were exhibited. 



The Royal Society of Medicine 


53 


neutrophil leucocytes give place to lymphocytes, plasma cells and 
eosinophil leucocytes. The number of plasma cells was very great 
in Case 4. In this case the patient had been ill for seventy days. 
An endophlebitis commences in the hepatic veins, the intima becoming 
thickened and infiltrated with the above cells. The elastic fibres of the 
walls of the veins become separated, swollen, and to a large extent 
disintegrated. The necrosed hepatic cells disappear, though some 
remain as vacuolated “ ghosts,” in which fat granules may be present. 
As the necrosed cells disappear granule cells containing fat increase 
in number. These granule cells are endothelial cells, fibroblasts, 
and, to a less extent, neutrophil leucocytes. Meanwhile fibroblastic 
proliferation accompanies the infiltration in, and about, the portal 
systems and their branches. The neutrophil leucocytes in the 
infiltration give place, here also, to lymphocytes, eosinophil leucocytes 
and plasma cells. The spread of the infiltration and fibrosis into the 
periphery of the lobules broadens the portal systems, whilst the 
spread along their perilobular branches unites portal systems with one 
another, and with the strands of degeneration and fibrosis extending 
from or uniting central areas. The hepatic cells enclosed in the portal 
fibrosis may undergo fatty degeneration and necrosis, or they are 
replaced by “ pseudo-bile-canaliculi.” The elastic fibres in the portal 
systems are separated and, to a large extent, disintegrated. The small 
portal systems may disappear almost entirely, their vessels collapsing; 
I have not detected endophlebitis of portal veins or endarteritis of 
hepatic arteries. The most advanced, final fibrosis in all seven cases 
is of very slight density. The fibrils are very delicate and are increased 
only slightly in number. The fibrosis is usually slightly denser in, and 
about, the portal systems and their perilobular branches than in the 
areas of central necrosis. The fibrosis in the central necrosis is densest 
immediately round the hepatic veins. 

In the areas of complete destruction of parenchyma the same 
processes can be traced. Here, however, the hepatic cells in the 
peripheral zones of the lobules are destroyed as well as those of the 
centre. No parenchyma remains except groups of small hepatic cells 
forming club-like, blind extremities to pseudo-bile-canaliculi; these 
groups lie in the periphery of the infiltration and fibrosis in and about 
the portal systems and their perilobular extensions. The infiltrations have 
the same characters as those already described. The cells therein show 
the same variations according to the stage of the process; neutrophil 
leucocytes occur at first but give place to lymphocytes, eosinophil 
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leucocytes and plasma cells. In these areas, also, degenerate and 
necrosed, fatty, hepatic cells give place to fat-granule cells. In general 
the areas of complete destruction contain relatively little fat and few 
fatty hepatic cells. The great bulk of the fat is contained in phagocytic 
cells. In the cases in which it is most abundant it is contained chiefly 
in cells which appear to be endothelial; in the cases in which it is most 
scanty it is contained chiefly in fibroblasts. As in the areas of incom¬ 
plete destruction, necrosed, fatty, hepatic cells and fat-granule cells are 
much less numerous in the portal zone than in the central zones. The 
variations in the density of fibrosis originating in different portions of 
the lobule are more conspicuous. The fibrosis in the portal zone is 
usually slightly denser and contains slightly better developed collagen 
fibrils than the zone immediately round the central veins. In the area 
between these two zones multiplication of fibroblasts and fibrils is much 
less. The most advanced fibrosis is slight in degree. 

Iron Pigment. —In sections subjected to potassium ferrocyanide and 
warm hydrochloric acid no iron was demonstrated. 

Light thrown upon the Pathogenesis of “ Common or Portal 
Fibrosis ” by Study of the Processes in Tri-nitro-toluene Poisoning .— 
As described above, the areas which showed a lobular structure to the 
naked eye are found under the microscope to be areas of parenchyma cut 
up by fibrous strands of greater or less breadth. These strands usually 
anastomose, so that a reticulum is formed. They are derived in part from 
fibrosis of parenchyma which has undergone necrosis at spots furthest 
from the afferent blood-vessels, that is to say furthest from the portal 
systems, in part from fibrosis which has* followed reactionary cellular 
infiltration of the portal systems and their perilobular branches. The 
distribution of the fibrous reticulum resembles that which is found in 
“ common or portal ” fibrosis. I have long held that the distribution of 
the fibrous reticulum in “common or portal” fibrosis could not be 
explained on the assumption of a primary inflammatory lesion of the 
portal systems. Such an assumption does not, for instance, explain the 
frequency with which the fibrous trabeculae enclose, and extend from, 
hepatic veins. The study of the reticular fibrosis in these livers 
poisoned by tri-nitro-toluene gives an explanation of the distribution 
of the fibrosis in “ portal fibrosis.” The portions of the parenchyma 
furthest from the afferent blood stream degenerate, just as they do in 
so-called “ back-pressure atrophy ” and in the toxic central necrosis, 
with parenchymatous regeneration, which is found occasionally in the 
liver in tuberculous and other chronic infections. If the central 
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degeneration and necrosis is severe, an active inflammatory reaction 
leading to fibrosis is stimulated both in the necrosed areas and in the 
portal systems. The fibroblastic reaction is greatest in those parts of 
the liver in which the greatest number of fibroblasts are normally 
present, that is to say, first in the portal systems and secondly in the 
adventitia of the hepatic veins. In some portions of the sections of the 
liver in tri-nitro-toluene poisoning the fibrosis of the central necrotic 
areas is inconspicuous when compared with that of the portal systems. 
In cases of toxic central necrosis, with regeneration, in tuberculous and 
other chronic infections, there may be no fibrosis in the destroyed 
portions of parenchyma although the corresponding portal systems are 
obviously fibrosed. Further, in tri-nitro-toluene poisoning whole lobules 
at the side of the portal systems may be necrosed, so that if the fibrosis 
reached an advanced stage, a very broad strand of fibrosis would appear 
to be entirely portal. These observations explain why the part taken 
by fibrosis of portal systems may be so prominent a feature in the 
picture of certain cases of “ common or portal fibrosis ” of the liver. 

Regeneration of Hepatic Parenchyma. —Examination of the paren¬ 
chyma in the areas showing a lobular pattern shows that regeneration 
is slight or absent. The degree of regeneration corresponds approxi¬ 
mately to the duration of the lesions as estimated by the density of the 
fibrosis. The greatest evidence of regeneration is present in Case 3. 
Here the pseudo-lobules are rounded, and the arrangement of the cellular 
columns is abnormal; in some of the isolated nodules there is an 
increase in the amount of parenchyma in the remnants of lobules. In 
Case 2 slight regeneration is shown by the increased number of cells in 
some of the pseudo-lobules, and by occasional columns of large hepatic 
cells arranged in a somewhat concentric manner at the sides of portal 
systems. In Case 1 there is similar evidence of regeneration in places, 
but it is still less pronounced. In Case 7 one or two small nodules of 
irregularly arranged hepatic columns at the side of portal systems point 
to regeneration. In Cases w 4, 5 and 6 I do not think that there is 
definite evidence of regeneration. It is of interest that in Cases 3, 2 
and 1, in which regeneration was most obvious, the patients were the 
youngest (female, aged 15 ; male, aged 14 ; male, aged 14). 

Progression of Destruction of Parenchyma. —I attempted to determine 
histologically whether different lesions in individual livers were of 
different date by comparison of the degree of fibrosis, of the extent to 
which fatty hepatic cells had been replaced by fat-granule-cells, and of 
the nature of the cellular infiltration. By this method, differences, 
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often very slight, in the date of onset of destruction in different portions 
of the liver are indicated in all cases. It is of much greater importance 
to ascertain to what extent the poisoning of the liver by tri-nitro- 
toluene progresses after the removal of the patient from work with that 
chemical. A histological estimation of this, by criteria similar to those 
mentioned above, may obviously be erroneous. Thus, although early, 
active changes, for instance recent fatty degeneration and necrosis of 
hepatic columns at the borders of central necroses, suggest that the 
poison has been acting shortly before death, there is a possibility that 
these changes are not due to the poison but are secondary to the altera¬ 
tions in the structure of the liver. The recent, active changes in these 
livers differ, however, from the secondary changes in ordinary, chronic, 
portal fibrosis. I made an estimate of the degree of recent poisoning 
in each liver and then, as a control, I compared the degree of fatty 
degeneration present in the kidney. I estimated that the greatest 
degrees of recent poisoning of the liver are present in Cases 4, 7, 6 and 1. 
In Case 7 I do not think there can be any doubt that the poisoning 
progressed up to the date of death. The greatest degrees of fatty 
degeneration in the kidney, are also found in Cases 7, 1 and 6; in 
Case 4, however, less fatty degeneration is present in the kidney than 
in any other case. Very little evidence of recent poisoning is present 
in the livers of Cases 3, 5 and 2. In Cases 5 and 2 the fatty degenera¬ 
tion in the kidney is relatively slight, but is greater than in Case 4; 
the kidney from Case 3 was not sent for examination. On comparison, 
therefore, the estimated amounts of recent poisoning in the liver and 
kidney correspond closely, with one conspicuous exception, Case 4. 
This exception is perhaps sufficient to prove my estimations of active 
poisoning of the liver at the time of death to be of little or no value. 
I append, nevertheless, the estimations of active poisoning of the liver 
in a list, arranged in four degrees of decreasing magnitude, accompanied 
by notes on the duration of cessation from work with tri-nitro-toluene. 

Cases 4 and 7 : Absence from work—eleven days and thirty-two days 
respectively. 

Cases 1 and 6: Absence from work—nineteen days and twenty-two days 
respectively. 

Cases 3 and f) ; Absence from work—eleven days and'ten days respectively. 

Case 2 : Absence from work—fifty-nine days. 

Fatty degeneration of the myocardium might also give an indication 
of the presence of recent poisoning. Unfortunately, the myocardium 
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was available for investigation in Cases 6 and 7 only. Fatty degenera¬ 
tion was extensive in both cases and was greater in Case 7. 

Bile Canaliculi and Ducts .—In the parenchyma of the areas in 
which destruction has not been complete a greater or less number of 
intercellular canaliculi are distended by bile, in all but one (Case 4) of 
the seven cases. The distended canaliculi are seen much more frequently 
in the hepatic columns next the central necrosis and fibrosis, than in 
those near the portal systems. Bile is present in only one or two of all 
the portal ductules examined. Almost all the portal ductules are 
collapsed, and show a very narrow lumen or no lumen. In the portal 
ducts bile is not visible. There is catarrhal desquamation in the ducts 
in Case 2. Desquamation is also present in other cases, but in these 
no significance can be attached to it in view of the degree of post¬ 
mortem disintegration. Albuminous substance and occasional neutrophil 
leucocytes are present in the ducts in Case 3. In a report of Case 2, on 
May 5, 1916, I expressed the opinion that the confinement of dilated 
biliary canaliculi to the central portions of pseudo-lobules, whilst the 
portal bile-ducts showed marked catarrhal desquamation, and the portal 
ductules narrowing or obliteration of their lumina, is in favour of the 
assumption that the jaundice is the result of obstruction. The evidence 
given below of catarrhal inflammation in the gall-bladder and common 
bile-duct also favours the view of obstructive jaundice. When, however, 
destruction of hepatic cells is active, it is impossible to exclude escape 
of bile into the blood in consequence of parenchymatous disintegration. 
It can, however, be said that there is no evidence that the jaundice is of 
haemolytic origin. Fatty degeneration is frequently present in the 
epithelium of the ductules and of their continuations as pseudo-bile- 
canaliculi with bulbous extremities. The fatty degeneration is found 
most frequently, and is greatest, in the cells forming the bulbous 
extremities of the pseudo-bile-canaliculi. The frequency of its occur¬ 
rence and its intensity decrease as the large ducts are approached. 
The epithelium of the large ducts is very seldom affected by fatty 
degeneration. 

(2) Gall-bladder .—The gall-bladder was examined microscopically 
in two cases. In Case 3 no abnormality apart from desquamation of 
the epithelium could be detected. Some of the soft concretions within 
this gall-bladder were examined. They were found to have a matrix of 
mucus in which lay desquamated epithelial cells of goblet shape. In 
Case 7 the epithelium was absent. The wall was infiltrated with a 
considerable number of lymphocytes, endothelial cells and plasma cells, 
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and with a few neutrophil leucocytes; there was no thickening nor 
fibrosis of the wall. In this case, when the gall-bladder was pressed, 
some creamy fluid passed from the common bile duct into the duodenum 
before any bile appeared. These two cases, therefore, give evidence 
that mucous catarrh or severer inflammation may occur in the gall¬ 
bladder and common bile-duct. 

(3) Kidneys .—No portion of kidney was forwarded for examination 
from Case 3. In the remaining six cases fatty degeneration is present. 
In Cases 1 and 7 it is very pronounced; it is greatest in the first and 
second convoluted tubules and the ascending limbs of Henle; it is less 
in the glomerular endothelium and in the collecting and discharging 
tubules. In Cases 6, 2 and 5 it is present in the same positions but in 
less amount, the amount in Cases 2 and 5 being considerably less than 
in Case 6. In Case 4 there is still less fatty degeneration, and it is 
almost confined to the second convoluted tubules and the ascending 
limbs of Henle. A few hyaline casts were present in all six cases, 
chiefly within descending limbs of Henle. A few casts composed of 
necrosed epithelium were also present in some cases. In no case was 
there evidence of an active inflammatory reaction. 

(4) Myocardium .—The myocardium of the left ventricle was 
examined in Cases 6 and 7. There is extensive fatty degeneration 
of the muscle fibres in both cases. It is greater in Case 7 (section 
demonstrated). 

(5) Pancreas .—Portions of the pancreas were examined in five cases. 
In Case 1 fatty granules are present in the epithelium of the ductules 
of Boll, in the centro-acinar cells, in the epithelium of the duct of 
Wirsung and, very few, in the chief cells of the acini (section demon¬ 
strated). In Case 3 fatty granules are present in the cells of the 
islands, in a few of the chief cells, and in a very few of the cells of the 
ducts of Boll. In Case 6 fatty granules are present in the cells of the 
islands, round the nuclei of the chief cells and in a few endothelial cells 
of capillaries. There is mucous catarrh of the duct of Wirsung. In 
Cases 2 and 7 post-mortem necrosis and infiltration by aerogenous bacilli 
prevented the preparation of sections suitable for the demonstration 
of fat. 

(6) Spleen .—Portions of the spleen were obtained for examination 
in two cases only. In Case 6 the organ is greatly engorged. There is 
a considerable excess of neutrophil leucocytes, many plasma cells are 
present and there is a proliferation and desquamation of endothelial 
cells. Only one or two granules of iron pigment were found in a large 
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section. The spleen has the characters of an engorged, mildly septic 
spleen. I was informed that no septic condition was found at the 
necropsy. In Case 7 there are a few central necroses in the Malpighian 
bodies, a slight proliferation and desquamation of endothelial cells, and 
a few plasma cells. Only one or two granules of iron pigment were 
found in a large section. 

(7) Suprarenal Bodies. —Microscopic examination was made of the 
right suprarenal in Case 3, and the left suprarenal in Case 2. In 
Case 3 there is no abnormality. In Case 2 there are some small areas 
of necrosis in the zona reticulata, and a few cells in the zona fasciculata 
are necrosed. 

(8) Brain. —In sections of the cerebrum of Case 2 the meninges and 
cerebral substance are engorged. There is fatty degeneration of endo¬ 
thelial cells lining capillaries; a few granule cells containing fat are 
present in the adventitia of cerebral vessels. In Case 3, sections show 
congestion of the leptomeninges and cerebral substance, fat granules in 
the endothelium of many capillaries and fat granules in the muscularis 
of a few arterioles. 

Group II.— Case op Slight Jaundice. 

Case 8.—Male, aged 52. Worked with liquid amatol at coppers from 
May 15, 1916, to June 29. On June 30 he was sent home ill and died on 
August 17, 1916. Many petechi® appeared on the skin before death, and 
mel®na two or three days before death. 

I have been informed that at the necropsy there were slight 
universal jaundice, petechi® all over the skin, large petechi® all down 
the intestine, a perforated duodenal ulcer, but no peritonitis. 

The following was the condition of the organs forwarded to me :— 

Macroscopic : (1) Liver. —Weight on removal, 2 lb. 14 oz. This 
liver, and microscrospic sections therefore are demonstrated. When 
received, the organ was partially fixed by formaldehyde. It was 
generally reduced in size, felt very soft, crepitated and floated in water. 
Numerous bubbles of gas escaped on pressure under water. The 
antero-inferior margin was round except above the fundus of the gall¬ 
bladder ; here it was thin and sharp, and was continued upwards as a 
sunken area for a distance of 1'3 cm.. The left margin was also sharp, 
a sunken area extending therefrom to the right, for from 0'3 to 1 cm. 
Between the right and left lobes was a vertical sunken area, in which 
the antero-posterior measurement of the liver was reduced to 2 5 cm. 
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There was also an irregular, slightly sunken area on the anterior 
surface of the left lobe. On section, the sunken portions of t the antero¬ 
inferior and left margins, and the sunken areas on the anterior surface 
of the left lobe and between the two lobes, were found to correspond 
to areas in which yellowish points, obviously portal systems, were 
closely set in a flat, reddish ground. This atrophied tissue extended to 
a depth of 0'5 cm. at greatest, beneath the sunken areas on the left 
lobe and between the lobes. The cut surface of the rest of the liver 
showed a small lobular pattern. The centres of the lobules were dark 
yellow or green, the peripheries bright yellow; between the lobules 
very narrow, sunken, grey lines could occasionally be recognized. The 
general appearance of this liver was, therefore, very different from that 
of those in Group I. 

(2) The gall-bladder contained dark amber, slimy bile. 

(3) Left Kidney .—The kidneys together weighed 9£ oz. on removal. The 
left kidney was small. The cortex was bulged, and measured 0'7 cm., whilst 
the medulla measured l'l cm. The cortical pattern was straight, the labyrinths 
being pale green, the pyramids of Ferrein yellowish. The medulla was pink, 
tinged with yellow; the vasa recta were red. 

Portions of (4) the myocardium of the left ventricle (heart 111 oz. on 
removal), (5) the spleen, and (6) the pancreas were received, partially or 
completely fixed in formaldehyde. Large gas bubbles were visible in the spleen 
and pancreas. 

(7) Bight Femur .—Total length, 43 cm.; shqft, 32'5 cm. In upper 23 cm. 
of shaft scattered areas of red marrow, in a more abundant fatty marrow. 
Red marrow floats. Remainder of marrow fatty. 

(8) Lumbar vertebra and (9) Bib: red marrow throughout. 

Microscopic : (1) Liver .—The sunken areas correspond to areas of 
complete parenchymatous destruction such as has been described in 
Group I. The density of the fibrosis corresponds to a slightly later 
stage of the process. A few necrosed, fatty cells are still present, 
however, and there are no newly-formed elastic fibres. Many hepatic 
veins are closed by endophlebitis. The remainder of the liver is traversed 
irregularly by trabeculae, which occupy the position of elongated portal 
systems and fibrosed degenerate central areas. The majority of these 
trabeculae are very narrow. The fibrosis appears to be of the same 
density as in the completely destroyed areas. There is evidence of 
considerable regeneration. In the pseudo-lobules there is an abnormal 
number of hepatic cells when compared with the large vessels, the 
majority of the cells are remarkably large and are frequently multinuclear, 
groups of somewhat concentrically arranged columns of large hepatic 
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cells are also present at the side of many portal systems ; many of the 
large cells merit the term multinuclear giant cells. There is no evidence 
of progressing hepatic destruction. No free iron was found in sections 
treated with potassium ferrocyanide and warm hydrochloric acid. 

(2) Left Kidney .—There is slight fatty degeneration of the 
epithelium of the second convoluted tubules and in a very few cells 
of the ascending limbs of Henle. Hyaline casts are present in several 
descending limbs of Henle and in a few discharging tubules. In some 
of the large collecting tubules are casts of bile-stained epithelium. 

(3) Myocardium of Left Ventricle .—There is no fatty degeneration. 

(4) Pancreas .—Putrefaction is so great that examination for finer 
changes is impossible. 

(5) Spleen .—There are very many eosinophil leucocytes and many 
plasma cells. There are also considerable proliferation and desquama¬ 
tion of endothelial cells, particularly those of the capillary veins. There 
are many cells, chiefly endothelial cells of capillary veins, which contain 
coarse granules of iron pigment. There is no increase in the fibrillar 
reticulum of the pulp. 

(6) Marrow .—A portion of marrow from the femur is almost entirely 
lipomatous. There are a few very small groups of free cells. These 
have undergone putrefactive necrosis. In these groups are a few cells 
containing coarse granules of iron pigment. It is possible to recognize 
the absence of erythroblastic groups and plasma cells. 


Bemarks on Case 8. 

The distribution of the fibrous trabeculae resembles closely that in 
common portal fibrosis, but the very early character of the fibrous tissue 
and the entire absence of newly-formed elastic fibres proves that this 
is not an ordinary portal fibrosis found by chance in a worker with tri- 
nitro-toluene. The trabecular fibrosis appears to be of the same age as 
the fibrosis in the few, small, completely destroyed areas. Apart from 
the clinical signs, the macroscopic and microscopic peculiarities of this 
case entitle it to he separated from the cases in Group I. In the 
absence of any evidence of anaemia, the haemorrhages in the skin would 
appear to indicate toxaemia from hepatic insufficiency. Death may have 
been directly due to the duodenal ulcer. The destruction of the liver 
is very much less than in the cases in Group I. Further, the histo¬ 
logical appearances of the liver suggest that all destruction by tri-nitro- 
toluene had ceased, and that regeneration had been extensive. The 
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case resembles, therefore, one in which adequate compensatory 
hypertrophy has ultimately failed, but the only histological evidence 
of secondary degeneration in the regenerated tissue is found in the 
presence, in the pseudo-lobules, of an occasional hepatic cell showing 
fatty degeneration. 

Group III.— Severe Anemia, Jaundice absent. 

Case 9. —Female, aged 38. Engaged in filling shells with tri-nitro-toluene ; 
duration of work not stated. On May 3, 1916, she became ill, suffering from 
a sore throat and a high temperature. The symptoms resembled those of a 
type of influenza prevalent at the time. Then a series of minute hsemorrhages 
in the throat occurred, which caused a constant discharge of blood. At the 
same time two or three purpuric patches appeared on the neck, chin and chest. 
The temperature was still above normal. On May 24, haemorrhage from the 
throat had ceased. There was alarming anaemia and weakness. The severity 
of the anaemia suggested pernicious anaemia. In a film, however, no abnor¬ 
mality was observed except anisocytosis. The anaemia and the morphological 
characters of the blood were said to resemble those of the other two cases in 
this group. There were never at any time either any jaundice or any gastro¬ 
intestinal disturbance. Death occurred on June 2, 1916. 

Condition of Organs. 

Macroscopic: (1) Liver. —Professor Moore informed me that the 
liver weighed on removal 2 lb. 5 oz., and showed a greatly depressed 
area between the right and left lobes. Four small portions were 
forwarded to me in formaldehyde; the solution was stained a pale 
greenish brown. In two portions, one having been taken from the 
depressed area mentioned above, there was a zone of firm, homogeneous, 
grey tissue beneath a thick, opaque, white capsule; the parenchyma 
beneath showed grey portal systems in a greenish ground. The other 
two portions had a thin, transparent capsule, beneath which was 
parenchyma showing grey portal systems in a greenish ground. 

(2) Kidney. —The left kidney weighed 7 oz. on removal. A portion was 
forwarded to me in formaldehyde. In this portion the labyrinths were clay 
coloured and the pyramids of Ferrein slaty. 

(3) Marrow. —No examination was made of the bones and marrow. 

Microscopic : (1) Liver. —Sections are demonstrated. In the zone of 
grey tissue present in two of the portions sent for investigation large 
portal systems and hepatic veins lie close together. The scanty tissue 
between them is fibrous, and contains small portal systems and hepatic 
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veins, pseudo-bile-canaliculi and a few necrosed, fatty hepatic cells. The 
collagen fibres of the portal systems and walls of the hepatic veins are 
greatly swollen and hyaline. The elastic fibres of many of the small 
portal systems and hepatic veins are destroyed to a greater or less extent, 
the remnants being swollen. At the borders of the large portal systems 
there are a few delicate newly formed elastic fibrils. There is no dis¬ 
cernible endarteritis or endophlebitis in the portal systems. From the 
deep surface of the zones of grey tissue trabeculae of fibrous tissue of a 
similar density pass for a short distance into the subjacent paren¬ 
chyma. The distribution of these trabeculae resembles that of a common 
or portal fibrosis. The capsule is evenly thickened over the zone of 
completely destroyed parenchyma. In the remainder of the parenchyma 
in the above two portions of liver and in that of the two portions with a 
thin capsule, there is a severe fatty degeneration of the centres of the 
lobules. This degeneration differs from that in the cases of toxic 
jaundice, in that the columns are preserved, nuclei are almost invariably 
present in the cells, and the trellis fibrils are not altered. The fatty 
degeneration is similar to that found in cases of profound anaemia. 
I could not detect icterus in the sections. No iron was revealed 
by treatment with potassium ferrocyanide and warm hydrochloric 
acid. 

(2) Kidney .—There is great fatty degeneration of the first con¬ 
voluted tubules and ascending limbs of the loops of Henle. There is 
a little fatty degeneration of the second convoluted tubules. There are 
a few hyaline casts in the descending limbs of Henle’. 

Case 10.—Male, aged 32. The following is an abstract from notes kindly 
sent to me by Major O’Reilly. The patient had been employed in munition 
work for nine months. During the first six months he was engaged in the 
manufacture of amatol and in pouring molten amatol into shells. For the 
remaining three months he had weighed and pressed dry tri-nitro-toluene. On 
April 30, 1916, he had fin. attack of vomiting and of pain in the stomach. This 
passed off and he continued working. From May 6 to May 13 he suffered 
from headache, giddiness and loss of appetite. He was admitted to hospital on 
May 13, 1916. He was then very anaemic and bile salts were present in 
the urine. On June 1 he left the hospital at his own request to attend as an 
out-patient. A blood film showed, then, great anisocytosis, leukopenia, absence 
of poikilocytosis and absence of nucleated red corpuscles. On June 6 he was 
readmitted. In examinations of the blood made by Dr. Wyon the number of 
red corpuscles varied from 1,178,000 to 700,000, and the colour index from 0'6 
to 1‘4; the average colour index was abnormally high. He died on 
July 9, 1916. 
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Condition of Organs . 

Major O’Reilly kindly permitted me to perform the necropsy. I 
hope to publish the naked-eye and microscopic findings in detail else¬ 
where. The following is a summary :— 

Macroscopic .—Profound anaemia. No jaundice. Petechi® in mesentery, 
left dome of diaphragm, parietal and visceral pericardium, mucosa of pharynx, 
body of stomach, mucosa of urinary bladder, visceral pleura of diaphragmatic 
surface of right lung, renal pelves, and lower part of ascending colon. Thin, 
freely movable film of red clot (1*5 by 1 cm. diameters) in subdural space over 
right upper Rolandic area. A little blood in subarachnoid space over pole and 
inferior surface of left temporal lobe, outer surface of antero-inferior part of 
left frontal lobe, lower part of right ascending frontal convolution, both 
occipital poles, upper part of left ascending frontal convolution and posterior 
extremity of left superior frontal convolution. Petechias in leptomeninges all 
over cerebellum. A few petechiae in substance of cerebrum, several in cere¬ 
bellum and pons. Anaemia and oedema of brain (2 lb. dh oz.). Hydroperi- 
oardium (3 oz.). Milk spots upon visceral pericardium. Severe, diffuse fatty 
degeneration of myocardium, with fatty tigering of both ventricles (heart 
16^ oz.). Slight atheroma. (Edema of lungs ; oedematous collapse of posterior 
border of right lower lobe. A few delicate fibrous pleural adhesions over outer 
surface of left lung. Hydrothorax (6 oz. right; 6 oz. left). Rusty brown 
liver (3 lb. | oz.). Spleen (24 oz.) of normal appearance. Ansemia, oedema and 
parenchymatous degeneration of kidneys (I2f oz.). Mucous catarrh of stomach. 
Bile-stained chyme and faeces. Fatty marrow throughout right femur, with 
the exception of a few small pink areas in the spongiosa of the neck. A few 
small vascularized patches in the fatty marrow of the right humerus. Mottled 
fatty and red marrow in the bodies of the lumbar vertebrae and in the ribs. 
Watery, red blood. Very little post-mortem thrombus. Well nourished, well 
developed, muscular man. 

Microscopic .—In the liver the centres of the lobules show a fatty 
degeneration and necrosis, which has the characters of a degeneration 
due to anaemia ; the hepatic cells in the peripheral zones are loaded with 
granules of free iron. In the kidneys there is parenchymatous necrosis 
and degeneration in which fatty degeneration plays a small part. There 
are a few nucleated red corpuscles and a very few myelocytes in the 
spleen and lymphatic glands, but there are no definite areas in these 
organs of myeloid activity. In the spleen there is a considerable 
number of cells containing coarse granules of iron pigment but ex¬ 
tremely few phagocytes containing erythrocytes. In the brain there is 
fatty degeneration of the endothelium of capillaries. In sections of the 
marrow of the femur, humerus, and the body of a lumbar vertebra, 
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such blood-forming marrow as is present shows a relative excess of 
erythroblastic activity and a great decrease in the number of megakaryo¬ 
cytes. In the marrow there are numerous plasma cells and large phago¬ 
cytes. The latter contain pyknotic nuclei, erythroblasts, erythrocytes 
and coarse granules of iron pigment. In the blood I found a few 
normoblasts, and in the tissues and blood a very few megaloblasts. 

Case 11.—Male, aged 37. He had been engaged in ammunition work for 
fifteen months. He had, like the patient in Case 10, been employed in fusing 
amatol, being put on other work at regular intervals. I have not yet obtained 
any history of the illness, but know that the workers in this factory are 
examined carefully every week. The patient was admitted to hospital on 
November 16, 1916, and died on January 20, 1917. Dr. P. N. Panton made 
examinations of the blood and diagnosed aplastic anaemia. 

Condition of Organs . 

Major O’Reilly again kindly gave me permission to perform the 
necropsy. The condition found at the necropsy was very similar to that 
found in Case 10. The following is a summary :— 

Profound anaemia. No jaundice. Purpuric spots in skin of abdomen, left 
chest, back and dorsum of left hand. Haemorrhage into conjunctiva and iris of 
left eye. A few petechiae on posterior surface of great omentum, on outer 
surface of parietal pericardium and in areolar tissue of posterior mediastinum. 
Petechiae in muscle of right dome of diaphragm, serosa of gall-bladder, renal 
pelves and termination of jejunum. Minute petechiae in mucosa of centre of 
oesophagus ; haemorrhage into, and thrombus upon, mucosa of lower 12 cm. of 
oesophagus. Streaks of red and altered blood in stomach. Numerous large 
petechiae in visceral pericardium over right auricle, one upon right and one 
upon left ventricle. One haemorrhage (0‘4 cm. diameter) in right lung. Nume¬ 
rous minute petechiae in anaemic, oedematous cerebrum and medulla, very 
numerous in cerebellum (brain 2 lb. 14j oz.). Hydropericardium (4 oz.). 
Diffuse fatty degeneration of heart (I5j oz.), fatty tigering of left ventricle. 
Slight atheroma. (Edema of lungs; oedematous collapse of lingula, anterior 
extremity of left lower lobe, and upper half of posterior border of right lower 
lobe. Hydrothorax (3 oz. right, 2 oz. left). Rusty brown liver (31b. 4 oz.). 
Malpighian bodies not visible in smooth, red pulp of spleen (2J oz.). (Edema 
and anaemia of kidneys (12i oz.). Mucous catarrh of stomach. Bile-stained 
chyme and faeces. Pale pink tinge in fatty marrow in upper 5 cm. of shaft of right 
femur. Pale pink and yellow, fatty marrow in neck, a few pink areas (largest 
0’3 cm. diameter) in marrow of shaft, and pink marrow (? haemorrhage) in 
lower 3 cm. of shaft of right humerus. Very pale pink marrow in lower two- 
thirds of manubrium, in sternum, and in bodies of lumbar vertebrae. 
Mottled pink and grey marrow in ribs. Watery, bright cherry-red blood. 
Very little post-mortem thrombus. Well nourished, slightly built, muscular 
man. 
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Remarks upon the Cases in Group III. 

The exact nature of the anaemia in Case 9 cannot be proved, owing 
to the incompleteness of the post-mortem examination. According to 
the examination of the blood before death the anaemia was similar to 
that in Cases 10 and 11. The liver differed in that free iron was 
absent; it differed also in containing areas of destruction of paren¬ 
chyma similar to those found in cases of tri-nitro-toluene jaundice, but 
of older date than any found in the specimens of Groups I and II. On 
observing the greenish tint of the portions of liver sent to me, and of 
the fluid in which they were sent, I considered the liver to have been 
icteric. The coloration may, however, have been due to contamination 
by bile from the opened gall-bladder. 

Cases 10 and 11 are cases of aplastic, haemolytic anaemia. I define 
aplastic anaemia as a chronic anaemia in which the amount of blood- 
forming tissue is not increased above the normal, but is actually 
diminished. By haemolytic anaemia I mean an anaemia in which there 
is in the liver an excess of iron pigment in consequence of haemolysis, 
not of phagocytosis, of red corpuscles. Theoretically aplastic anaemia 
might be caused by (1) an inherent inability of the tissues to react, as 
they ordinarily do in cases of chronic anaemia, with an increase of blood- 
forming activity to restore cells lost from the blood stream, or (2) a 
destruction of the blood-forming cells in the tissues, with or without 
destruction of the circulating cells. Definite evidence of destruction of 
the blood-forming cells in the marrow, in Case 10, is given by the 
presence of numerous phagocytes containing erythroblasts, nuclei 
derived possibly from other cells, erythrocytes, and coarse granules of 
iron from ingested erythrocytes. The large deposit of iron in the 
hepatic cells I consider to be due to haemolysis and not to the phago¬ 
cytosis. Phagocytosis appears to have little or no influence upon 
deposit of iron in hepatic cells; I have found in diseases of the blood 
no constant relation between amounts of iron deposited in hepatic cells 
and degrees of phagocytosis; I have seen a case of anaemia in which 
phagocytosis of red corpuscles, associated with the formation of coarse 
granules of iron, was strikingly great throughout almost all the 
organs, but iron could only be found in small quantity in a few hepatic 
cells. Haemolysis would probably occur in the circulating blood as well 
as in the blood-forming tissues. 

The aplastic anaemia in Cases 10 and 11 would appear, therefore, to 
have been caused by a destructive agent acting upon the cells in the 



The Royal Society of Medicine 


67 


blood-forming organs and also upon the circulating erythrocytes. As 
to the nature of this destructive agent, I was requested in October to 
report whether I considered that the anaemia in Case 10 was due to 
poisoning by tri-nitro-toluene. I expressed the opinion that it was 
almost impossible not to regard tri-nitro-toluene, or some chemical 
associated therewith, as the cause, because there was no lesion to which 
the anaemia could be attributed; severe anaemia could he caused by 
similar chemicals and it was very difficult to regard as accidental the 
occurrence of profound anaemias, clinically similar and both apparently 
of the very rare aplastic type, in no less than two (Cases 9 and 10) 
out of ten fatal illnesses which appeared during work with tri-nitro- 
toluene. There can now be no doubt that aplastic anaemia can be 
caused by tri-nitro-toluene, or its impurities, compounds or derivatives, 
because in addition to the occurrence of Case 11 Dr. Panton has 
informed me that in systematic examinations, made for the Medical 
Besearch Committee, of the blood of munition workers he has since 
found other cases of aplastic anaemia among workers with tri-nitro- 
toluene. 

Case 9 appears to be a link between the cases in which tri-nitro- 
toluene, its compounds or derivatives, cause hepatic destruction and 
those in which they cause anaemia. 

The study of the lesions caused by tri-nitro-toluene in the liver should 
be of great assistance in the elucidation of the causes of examples of 
similar atrophy of unknown aetiology which are found from time to 
time in the post-mortem room; they are certainly of assistance in 
elucidating the early changes in ordinary cases of portal fibrosis, and 
should throw light upon the aetiology of such cases. The study of the 
effect of tri-nitro-toluene upon the blood and the blood-forming organs 
should go far to clear up the cause of various forms of so-called idio¬ 
pathic anaemia, and should indicate the relations of the different forms 
to one another. 


Dr. Israel Feldman. 

My name was put down to give a report of the cases that came under 
my care, and I was to speak in the clinical category; but I think it 
would be more profitable if, with your permission, I were to discuss the 
aetiology in connexion with the cases I have seen. 

In view of what Dr. Moore said in reference to the site of absorption 
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of the T.N.T., I should like to emphasize a point which has occurred to 
me—namely, that from the point of view of the discovery of the actual 
causative agent, one runs the danger of concluding that the form taken 
by the actual poison which is causing thiB series of symptoms is identical 
with that specific product of T.N.T. which can be identified by what is 
known as “ Webster’s test ” ; this conception originating from and being 
based upon the well-authenticated fact that people who come into contact 
with the T.N.T. eliminate a substance in the urine, which is not pure 
T.N.T., but which, by its reaction to Webster’s test, is shown to be a 
product of T.N.T. Now from my clinical and experimental observa¬ 
tions, I would suggest that, whilst the substance producing the toxaemia 
is undoubtedly a product of T.N.T., it is apparently; not that product of 
T.N.T. which can be identified by its giving a positive Webster reaction. 

May I support this view by an account of a case which is at present 
in Poplar Hospital. The history is, that the patient had worked for 
two months at a munition works, and then she hurt her finger and was 
sent away. One week later, her finger having improved, she returned 
to the works, when she was told that her services were not then needed, 
but would she call again later. On the strength of that she remained 
away seven weeks. At the end of that period she had an attack of 
abdominal pain, for which she did not seek treatment. One week later 
she presented herself at Poplar Hospital, in the ordinary routine, com¬ 
plaining of abdominal pain, and as I noticed that she was jaundiced 
and ascertained that she had been working in a munitions factory, she 
was admitted into hospital. On admission, her hands were quite 
definitely stained yellow, although she had been away from contact with 
T.N.T for eight weeks. She was jaundiced all over, had abdominal pain 
and diarrhoea, and was obviously a case of toxic jaundice due to T.N.T. 
Now Dr. Moore would suggest that the reason why this patient began to 
get these acute symptoms at the end of eight weeks was that during all 
this time she was continuing to absorb T.N.T. from her hands, and other 
parts of her skin, which had become mechanically stained. Now those 
who come in contact with T.N.T., and in one way or another are actively 
absorbing it, excrete a urine which definitely gives a positive Webster 
reaction. Now I am fully conversant with the tests, and have been 
working in the laboratories of the Physiological Department and of the 
Medical Research Committee at the London Hospital, and I am 
greatly indebted to the Committee for much help received. Now the 
urine of this patient showed no trace of either unchanged or changed 
T.N.T., although this was tested for immediately on her admission—i.e., 
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when she was exhibiting definite symptoms. I also tested her faeces 
immediately after admission, but they, too, did not contain any trace 
of the substance. This observation is confirmed by the negative results 
obtained in four other cases of the kind which have come into Poplar 
Hospital. This definite absence of recognizable T.N.T. product in the 
urine in the cases which suddenly show definite symptoms after a period 
of absence from contact with the T.N.T., suggests to my mind that the 
acute symptoms (and for that matter also the chronic) are due to a 
product of T.N.T. which has so far not been recognized as a separate 
entity. This product apparently possesses the power of accumulating 
in some part of the body and there lying latent, and under certain con¬ 
ditions is either activated to toxicity or is set free from some controlling 
reservoir. It might be suggested that the onset of symptoms is due to 
a gradual or sudden failure on the part of the body to eliminate that 
product of T.N.T. which gives Webster’s test. This, however, is ruled 
out by the post-mortem examination of a patient who died from toxic 
jaundice at the Poplar Hospital. In this case I could find no trace 
either of unchanged or changed T.N.T. (Webster’s test) in any of the 
organs, after adequate extraction in the recognized manner. In addition, 
there is the evidence obtained from animals. These have been inuncted 
with T.N.T., and its elimination recognized in the urine. Two have 
died in the course of the experiment, presumably as a direct result of 
toxic absorption, but here, again, extracts of the organs failed to reveal 
a chemical indication of the T.N.T. or its products. 

The importance of these observations, to my mind, lies in the sugges¬ 
tion that the substance which is producing the symptoms of toxic 
absorption is a compound or product of T.N.T. which is not recogniz¬ 
able by Webster’s test, but which so far has eluded recognition not only 
chemically but even by an empirical test. 

Another point of interest has reference to the site in the body 
which is attacked by the poison, whatever be its exact nature. This 
is exemplified by the case of a patient who was admitted into the 
Poplar Hospital with very well-defined acute symptoms. Ten days 
ago she developed delirium quite suddenly. At 3 a.m. I was called up 
because this patient had got out of bed, and was not in her right mind. 
She became worse, developed twitchings, was semiconscious, and was 
roused only with difficulty. She had incontinence of both urine and 
faeces, developed oedema of the legs and ascites, and her knee-jerks 
disappeared. The jaundice was intense. The window just above her 
bed was broken by the great explosion which occurred on Friday last, 
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and, of course, she sustained a very severe shock. Now the remarkable 
feature is that by the next morning she had completely regained con¬ 
sciousness, and was quite natural. She still had incontinence of urine, 
but the incontinence of faeces had disappeared. On Sunday she was 
much improved, and to-day (Tuesday) I examined her just before 
coming here, and she is practically in the same condition as she was 
before the explosion; there is no oedema, no ascites, and the knee-jerks 
have returned. She is quite rational. Her appetite is voracious. One 
cannot speculate as to what may be the ultimate prognosis in this 
case, but this very definitely-marked effect of a severe shock upon 
the course of the disease, as it reveals itself in changes in the central 
nervous sytem, may perhaps afford a clue to the mode of action of the 
absorbed poison. 


Dr. Benjamin Moore, F.R.S. 

There is one point I should like to answer. Dr. Panton says that 
if he keeps bottled up a specimen of T.N.T., such as is used in the 
works, he can smell the nitrous fumes upon opening the bottle. It is 
here to be remembered that the sense of smell can easily detect about 
one part in two or three hundred thousand, and I have not found in 
these factories anything like the amount of nitrous fumes which are 
obtained when a few cubic centimetres formed by the action of copper 
upon nitric acid are discharged into the atmosphere of a room. I 
have had considerable experience of these nitrous fumes, because I was 
engaged in a case of investigation of flour-bleaching, and the smell in 
T.N.T. factories is nothing to what obtains near the bleaching plant in 
an ordinary flour mill, and in the latter there is no complaint of illness. 
As I said, for twelve consecutive hours we have extracted all nitrous 
fumes, where most of the melting is going on, and found the amount 
present infinitesimally small. I want to insist, upon such clear 
experimental evidence, that the poisoning is not due to nitrous fumes. 
Neither is the effect due to associated impurities. It is the absolute 
T.N.T. which gets into the body, in whatever way it enters in. I am 
speaking now of proof, in the sense that physiologists use the term, I am 
not criticizing Dr. Panton, but there are a number of people who get on 
one’s nerves by talking of fumes, the amount of which they have never 
determined, nor made any attempt at finding out how poisonous their 
imaginary fumes are. It is highly desirable that such persons should 
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read the scientific proofs already published, and either controvert or 
accept these, instead of erecting scientific bogies. 

Another point is with regard to the T.N.T. reaction in the urine. 
This still puzzles me immensely, especially as to severe cases still going 
to the bad after the urine is clear of all T.N.T., and I do not want 
Dr. Feidman to think I have clear-cut ideas about this. After rubbing 
the powder on my hands the T.N.T. reaction was obtainable for ten 
days in my urine: and if a physician had sent me away for ten days on 
account of minor illness, the poison would still go on hammering at 
my liver, and, probably, after it has pushed pathological changes past 
a certain point the action will go on independently even in absence 
of T.N.T. If we could only see the livers of these cases we should 
probably find they were hard hit at the beginning; this was probably 
so in the case which Dr. Feldman described. When the amount of 
liver tissue changed gets to the physiological limit, there is not enough 
normal liver left to keep the person alive. I am not contending that 
for eight weeks poisoning is going on from these reservoirs, but it is 
very important, when you get a bad case, that you should cut it adrift 
from all sources of T.N.T. as quickly as you can. We have had cases 
in which the jaundice came out in five or six days, and in such cases 
the reservoir has much to do with it. 

In those cases where jaundice appears after seven or eight weeks’ 
removal from T.N.T. work, it is probable that the living tissue was 
badly hit at the point of time of cessation of work, and that thereafter 
the attack persisted for say a fortnight, during which period the last 
attack passed any possible recovery point, and degeneration progressed 
spontaneously, leading to appearance of jaundice and ending in death. 

There is no question that the urinary reaction in many individuals 
can persist for a full fortnight on apparently alternated work, as we 
have shown in many cases in actual workers. 


Dr. E. L. Collis. 

I should like to draw attention to one point which has not yet been 
mentioned in relation to T.N.T. poisoning—namely, the period of 
employment, i.e., of exposure, of those affected. The condition has 
been spoken of as if anybody, at any period of their work, is liable to 
go down. That is probably true to some extent, yet T.N.T. was handled 
before the War broke out, and men were employed very much as 
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to-day, though many fewer in number and not handling it so continu¬ 
ously. Now these men have continued to work straight through, and 
not one of them has gone down with T.N.T. poisoning. The diagram 
showing the period of employment of those affected, which has been 
circulated by Dr. Legge, shows a peculiarity: the peak of the curve 
occurs in the third month of employment, by the fifth month the cases 
are almost disappearing, and it is fair to say that if we had only had to 
deal with those few cases occurring after six months of work we should 
never have recognized that T.N.T. was a poison at all. How this is to 
be explained it is hard to say. Two theories may be suggested: One, 
that this curve indicates the elimination of the susceptible, but that 



Diagram of duration of employment with exposure to T.N.T. o (1) 14G 
cases (including fatalities) of toxic jaundice; and of (2) the 41 cases which 
terminated fatally. 


hardly seems probable. The other—and there is something to be said 
for it—is that after a time the workers attain a certain degree of 
immunity against the poison. In any case, I think that those who are 
studying this disease should consider this point, and in any inquiries 
which are carried out, comparison ought to be made between the blood 
and other conditions of these people who have been employed a long 
time on the work with apparent immunity, and those of others who 
have only recently commenced to work with the substance, some of 
whom succumb. No one during the discussion has yet drawn attention 
to this point. 
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Dr. W. J. O’Donovan . 1 


Interesting as are the clinical results of T.N.T. absorption it is 
important to remember that the problem presented through the handling 
of this explosive by thousands of workers is not mainly one of clinical 
symptoms and diagnosis but is the largest problem of preventive 
medicine that has yet arisen from any manufacturing process. 

A great light is thrown on the aetiology of both cirrhosis of the liver 
and the severe anaemias by the post-mortem blood changes found 
among T.N.T. workers, but it waB realized in the summer of 1916 
that the health of munition workers was being,menaced on so extensive 
a scale that every step that analogy could suggest had to be taken with 
great rapidity to prevent or minimize absorption, and we were fortunate 
in having both the preventive and clinical Home Office experience with 
di-nitro-benzene and aeroplane dope workers at the disposal of the 
Ministry of Munitions. 

It is to be borne in mind that in this country non-occupational 
acute yellow atrophy in civil life apart from phosphorus poisoning 
is no new thing. The following deaths have been reported to the 
Registrar-General at Somerset House from this cause, and the figures 
recorded are too constant to be due to faulty diagnosis:— 


In 1911 . 

In 1912 
In 1919 
In 1914 
In 1915 

In 1916 (figures similar bu 


Male 


Female 


Total 

17 


26 


43 

16 


40 


56 

16 


33 


49 

30 


49 


79 

22 


30 


52 


incomplete). 


The ill-effects that T.N.T. workers suffer from can be classified 
under five main headings: (1) Dermatitis; (2) an early irritative 

gastritis; (3) affections of the blood or the blood-forming organs; (4) a 
toxic, or symptomatic, gastritis; (5) toxic jaundice. 

The dermatitis is, in my experience, a diminishing feature among 
employees. Susceptibility plays a large part; most workers are never 
attacked, whereas a few are severely affected at every exposure, even of 
slight duration. An erythema, eczema, or cheiro-pompholyx eruption 
may result, septic secondary infection is common and thrombo-phlebitis 


Ministry of Munitions. 
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is an occasional complication. Itching is often intolerable and the 
lesions are often very resistant to treatment; as might be expected, the 
hands and wrists and ankles, where rubbing occurs, are the commonest 
sites, but I have seen facial and intercrural attacks. Yellow staining 
of the skin is common on the palms of the hands and soles of the feet, 
and the hair of workers and is an index of some failure in the measures 
taken to ensure clean working. 

The irritative gastritis is a symptom that many suffer from in their 
first week of work upon T.N.T. Vomiting in the early morning and 
occasionally after food, together with some loss of appetite are the only 
symptoms. This is, I think, due to the swallowing of T.N.T. to which 
the stomach easily becomes tolerant. A purge, a day or two’s holiday 
and rarely, a short course of bismuth, suffice for a complete cure. 
Many of these cases, however, must be due to psychic causes and it is 
strange that the distribution of free hot cocoa or milk has greatly 
lessened the incidence of this symptom in many factories.. During 
the first few days of working, lachrymation and irritation of the 
fauces are often noted also. 

Toxic Gastritis. 

This is a far more disabling affection. I saw hundreds of these 
cases last summer, but the numbers have fallen off to an extraordinary 
degree with the onset of the winter season. Pain is the chief and often 
the only symptom. The pain is epigastric or in the lower chest, quite 
local, and varies from tolerable discomfort to great severity. It is colicky 
in character and has no definite relation to meals. Neither warm food 
nor starvation relieve it; vomiting is not a common coincident symptom 
and as a rule gives no relief; rest is a palliative. Persistent nausea 
and aversion to food are usually present, and loss of weight goes hand 
in hand with this. Constipation is the rule; diarrhoea is rare. The 
signs that these people show are few; in marked cases their general 
apathy and muscular weakness is confirmation enough of these symptoms. 
The pallor of such cases and their miserable, drawn, wizened faces and 
dull sclerotics often form a striking feature among a row of men or 
women waiting to see the factory doctor. Their tongues are clean, and 
this point is of great help in differential diagnosis. High-coloured 
urine (not met-haemoglobinuria) and frequency is commonly noted by 
the patient. Abdominal examination reveals nothing, though general 
epigastric tenderness will be found in severe cases. Cases of gastritis 
showing cyanosis of lips or tongue are as a rule severe ; symptoms which 
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show themselves from a fortnight to nine or ten months after employ¬ 
ment have often existed for a week or two before medical help is sought 
and two to six weeks may elapse before the patient is fit to resume 
work. Relapses are not common, but if severe, should be sufficient 
warning that any particular worker should be permanently kept from 
any form of T.N.T. manipulation. 

The convalescence of these patients is often unduly prolonged by the 
fear of returning to work at shell-filling; and, if these cases are not 
followed up, they frequently show a pronounced tendency towards 
chronic invalidism. 

The differential diagnosis of toxic gastritis is important and not 
always easy. Many cases show no physical signs and many workers 
legitimately desirous of a holiday are well acquainted with the symptoms. 
The art of medicine, the critical judgment that practice only gives in 
assessing accurately the value of a patient’s story, are here invaluable. 
The morning vomiting of the alcoholic and even of the pregnant are 
often passed as due to T.N.T. The situation in the lower abdomen of 
colic due to constipation, and its usual prompt relief on purgation, 
form a guide to a right conclusion in many cases. Dyspepsia due to 
oral sepsis and gross errors in diet are pitfalls only for the unwary. 
In a minority of these gastric cases the pain comes on up to an hour 
after food, which is slightly relieved by vomiting ; the absence of pain, 
awakening the patient at night, the short history of weeks instead of 
years, and absence of periods of freedom from symptoms, enable one 
to distinguish these cases from cases of gastric ulcer, in which nocturnal 
pain and a lengthy but intermittent history of pain after food are 
outstanding symptoms. The neurasthenic after a time reveals himself 
by his negativistic attitude to all suggestions as to improvement and his 
maintained weight in spite of his continued pain and anorexia. “ His 
speech bewrayeth him.” But there is no excuse for the cases of 
dysmenorrhoea, appendix abscess, gastric and duodenal ulcer and of 
cancer of the stomach that are certified as due to T.N.T., and which 
add heavily to the work of the factory medical officers in examining 
these cases of strangely prolonged absence from work. 

Blood Changes. — Newcomers to a shell-filling factory are often 
struck with the pallor of many workers. To investigate this, Dr. 
Panton, at the request of the Ministry, undertook an extensive examina¬ 
tion of the bloods of factory workers, with a strikingly negative result. 
Prolonged working on T.N.T. seemed, if anything, to be a slight 
stimulant to hsemopoietic action, and the pallor is probably a vasomotor 
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phenomenon unrelated to any blood changes. I have seen three workers 
with symptoms directly referable to their blood condition:— 


J. B., male, aged 60, worked four months in a melthouse loading shells 
into trucks. For fourteen days he complained of continuous epigastric pain 
with anorexia but no vomiting; breathlessness and palpitations ensued, and he 
was admitted into Nottingham General Hospital on August 27, 1916, a sturdy 
built, pallid man, feet swollen, no adenopathy, no oral sepsis, clinically a case 
of typical, severe, secondary anaemia. His blood was examined by Dr. Jacob, 
pathologist to the hospital, and Dr. Panton, and under ordinary treatment 
he has steadily improved. 


Red blood corpuscles 
Haemoglobin 
Colour index 
White blood corpuscles 


October 1. 

Stained film 

1,410,000 Polymorphoneutrophils 22*0 per cent. 

25 percent. Small lymphocytes ... 74*0 ,, 

0'9 Large hyalines ... ... 4*0 ,, 

5,200 One nucleated red cell seen. 


December 7. 


Stained lilm 


Red blood corpuscles 

.. 2,225,000 

Poly morphoneu troph i Is 

51*5 per cent. 

Haemoglobin 

40 per cent. 

Small lymphocytes 

11*5 

Colour index 

.. 0-9 

Large lymphocytes 

14-5 

White blood corpuscles 

.. 16,000 

Large hyalines ... 

, 220 „ 

Nucleated red cells absent. 

Myeloblasts 

50 „ 


A second, even more interesting example of what has of late been 
termed 44 aplastic anaemia” is furnished by the patient A. K., lately 
under the care of Dr. Phear, in the Boyal Free Hospital:— 

A. K., a male, T.N.T. worker, aged 38. Previously perfect health. Jaundice 
definite in June, 1916, resumed work (trucking ammonium nitrate) on Sep¬ 
tember 16. January 8, epistaxis, pallid, yellowish conjunctivae. On January 12 
I admitted him to the Royal Free Hospital; breathless and feeble, S.M. 
at all areas, collapsing pulse, retinal haemorrhages, sallow, lemon skin and 
sclerotics and a blood picture of severe erythrocyte destruction and no marrow 
reaction. 

Dr. Panton will report later in detail on the blood of these and 
other cases. 

I performed a post-mortem on A. K., aged 38, at the mortuary, Maiden¬ 
head, on February 17, 1917. Well nourished, lemon tinted, pallid man, purple 
lips. Rigor mortis present. Subcutaneous fat deep yellow; muscles bright 
red. Peritoneum smooth and glistening, no free fluid. Diaphragm, fourth 
space right, fifth space left. Fibrous peri-caecal adhesions; 4 in. of appendix 
coiled in R.I.F. Pleura : No free fluid ; obliterating fibrous adhesions left 
side ; obliterating fibrous adhesions right upper lobe. Pericardium smooth: 
3 oz. clear straw coloured fluid. Numerous sub-pericardial visceral petechia*. 
Left ventricle firmly contracted ; right) ventricle flabby. Pulmonary artery 
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contained elastic pale pink clot; left auricle fluid blood; left ventricle dull 
light brown muscle ; endocardium showed tabby-cat striation. Right auricle 
pink jelly clot ; right ventricle natural; coronary arteries patent; atheroma, 
small plaques along commissure of aorta. Lungs : Left—pink, soft, well 
aerated ; calcareous nodule below scar in posterior part of left lower lobe. 
Right—oedematous throughout, aerated throughout. Mesentery: Moderate 
amount of fat. Spleen : 2i oz.; no adhesions; wrinkled surface, sharp edge ; 
on section pattern distinct. Bile duct, hepatic artery and portal vein patent. 
Stomach contained $ pint grey fluid ; mucous membrane smooth ; no ulcer, no 
scar ; pin-point haemorrhagic erosions on greater curve. Liver: 34 oz.; no 
adhesions; deep brown colour; rounded anterior edge; a 2 to 4 cm. wide 
vertical scar deforms right lobe in anterior and lower surface: a vertical cleft 
runs down the right lobe almost bisecting the organ ; under surface of all lobes 
shows scattered shallow puckerings ; ostia of hepatic veins patent; on section 
it cuts toughly; greater area is of natural pattern with a nutmeg-like yellow- 
brown fine mottling; an area of tough fibrous tissue with no apparent struc¬ 
ture extends 0*2 to 0*5 cm. below surface of the greatest scar. Gall-bladder : 
i oz. black-green viscid fluid. Suprarenals firm ; on section natural pattern. 
Kidneys : 12 oz.; in both capsules strip easily, on section firm, oedematous ; 
demarcation clear, cortical pattern distinct, no cortical atrophy, a little pelvic fat. 
Skull: Natural thickness, sinuses, no clot. Brain: 48 oz.; convolutions natural, 
ecchymoses over right frontal, right temporo-sphenoidal, and both occipital 
lobes ; arteries, ventricles, grey nuclei, corpus striatum, pons, medulla and 
cerebellum, natural. Middle ears dry. Testicles natural. Bladder: £ pint clear 
urine, smooth mucosa ; prostate on section usual pattern. Rectum : Scybala. 
Colon : Scybala. Small intestine: Bile-stained mucus. Femur: Very faintly 
pink ; firm, fatty marrow throughout. Glands : Sub-maxillary lymph glands, 
1 cm., red ; inguinal glands, 1 cm., light pink; femoral glands, 1 cm., light 
pink; axillary glands, minute; bronchial glands, 1 cm., anthracotic ; para- 
tracheal glands, 0*3 cm., bright red. Pancreas firm, on section natural pattern. 
Glands at head of pancreas, 2 cm., pink, firm. Upper abdominal glands up to 
1 cm., bright pink. Lower abdominal glands up to 0’5 cm., pink. Tongue : 
Brown fur, on section usual pattern. Tonsils not enlarged, small concretions. 
Oesophagus natural. Thyroid gland natural. Trachea red, sub-mucous 
haemorrhage on right vocal cord. Recent blood-clot round pallid gums. 

Both this and a third case (S. S.), and a fourth anaemic case (R. R.), 
showed a phenomenon which cases of toxic jaundice also occasionally 
show—namely, a prolonged latent period between the exposure to T.N.T. 
and the development of symptoms. R. R. weighed T.N.T. in a press- 
house for four months until November 9 when he was removed, distinctly 
jaundiced, into Nottingham General Hospital. He was re-admitted 
with weakness and swelling of the legs on January 26, 1917. Red 
blood corpuscles, 3,300,000. Haemoglobin 45 per cent. These cases 
are extremely rare, not more than seven (with three deaths) have 
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occurred in the whole country, and none has shown signs of changes in 
the central nervous system. 

Cyanosis is common among T.N.T. workers in all forms of occupa¬ 
tion; in its slighter forms, opinions vary as to the frequency of its 
incidence, but in September last, at one factory it was discoverable in 
about one in ten of the workers. Generally, the cyanosis is quite 
symptomless, but it may be very evident in severe cases of toxic 
gastritis; men have been known to their foremen as blue for months, 
and have, meanwhile, worked hard and remained free from symptoms. 
Breathlessness on exertion may be elicited but is not the rule. It is 
strange that a rarely reported condition of an attack of collapse and 
dyspnoea, spoken of as “ gassing ” (I have only heard of two of them 
and have seen none) is not more common, at least, among those with 
a definite pathological fixation of haemoglobin by a met- or NO-haemo- 
globin change. 


Toxic Jaundice. 

Two points call for consideration before I touch upon the 
symptomatology of cases of toxic jaundice. First, the extent of 
this calamity—for it is nothing less—being harmful or fatal to the 
individual and bringing an atmosphere of apprehension into every 
factory where T.N.T. is handled. Secondly, what predisposing causes 
do we know of, or what premonitory signs are there to warn us ? In 
all, about 100,000 workers are, or have been, in contact with T.N.T. at 
one time or another, and fifty-three are known to have died, giving 
a mortality rate of about 0'05 per cent. In all, 181 cases of toxic 
jaundice were reported to the Home Office in the year 1916. The 
incidence of sickness of all kinds due to T.N.T. in various factories 
shows great variations; a factory with an 11 per cent. T.N.T. sickness 
in August, 1916, has shown a steady fall to 1 per cent., and the actual 
mortality from toxic jaundice appears also to be lessening. In August, 
1916, there were thirty-seven cases with eight deaths. In December, 
1916, there were twenty-six cases with two deaths. 

As to the aetiology of this condition, I am very much in the dark. 
It was early shown that young adults were frequently attacked aind 
showed a high death rate; in consequence, employment in T.N.T. 
below the age of 18 is, wherever possible, prohibited. It has been 
suggested that alcohol, syphilis, adenoids, obesity, and bad feeding are 
predisposing causes, but no evidence is available pointing in this direc¬ 
tion. No post-mortem is recorded with mesaortitis, the most constant 
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syphilitic lesion, and all the post-mortems I have seen have, apart from 
the effects of T.N.T., showed a remarkably healthy condition of all the 
viscera. The youngest case of toxic jaundice reported was a boy, 
aged 14; the eldest, a man, aged 52. 

The duration of employment on T.N.T. before the onset of jaundice 
varies from three days to seventeen months. 

S. C., male. Examined and passed as fit for work on January 2, 1917. 
No previous illness, no physical defects. January 2 : Worked 4 p.m. to 7 p.m. 
January 3 : Worked 6.30 a.m. to 7 p.m.; diarrhoea in evening. January 4: 
Worked 6.30 a.m. to 6.30 p.m. ; diarrhoea and griping abdominal pain. 
January 6 : diarrhoea, pale stools, general icterus, appetite excellent; recovered. 

One case was reported as jaundiced after one and a half weeks’ work 
at pellet pressing, in August, 1916, and in January, 1917, two were 
reported after two weeks’ work, one working on bag filling and the 
other in a melthouse. Dr. Legge has pointed out graphically, however, 
that the greatest incidence of jaundice falls about the third month of 
employment. 

A Latent Period. —An interesting observation, is the long interval 
that may elapse between employment on T.N.T. and the development 
of any signs or symptoms of its ill effects—e.g.:— 

C. M., a boy, aged 16. Worked in a melthouse from May 23 to end of 
June, 1916. He was discharged for threatening to blow the place up. He 
worked on his father’s farm from the end of June to August 28, and during 
the middle of this period felt sleepy for three days. On August 28 he saw his 
doctor for vomiting, on September 1 he was jaundiced, and on September 9 
he died. 

Two days later I did a post-mortem in his cottage: Body well nourished, 
well developed : general icterus. Dura mater bile stained, meninges congested. 
Heart, 10 oz.; sub-pericardial petechiae, post-mortem degeneration of friable 
soft muscle. Lungs : Acute bronchitis, broncho-pneumonia in left lower lobe, 
recent subpleural small haemorrhages, old adhesions at bases. Stomach con¬ 
tained a pint of brown fluid, intestines contained bile-coloured faeces, mesentery 
numerous petechiae, caseo-calcareous paracaecal glands. Kidneys, petechiae in 
hilum, severe cloudy swelling. Bladder petechiae, bile in urine. Liver, 18^ oz.; 
yellow, small, raised nodules on exterior and red cut surface, gall-bladder 
contained yellow bile. Other organs natural. 

Premonitions. —The early signs and symptoms of toxic jaundice are 
of paramount importance, since the earlier these cases are removed 
from their work the better the prognosis. Of the last thirty cases 
which I have come across, fifteen had a premonitory period of a day 
to a month, most had about a week of dizziness, tiredness, headache, 
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and an overpowering desire to sleep through the day; dyspepsia with 
frequent vomiting and increasing upper abdominal pain was present 
in varying degrees in most of these cases. In the remaining fifteen 
cases, however, there was no warning. They were sent to the doctor 
by their charge hands or were picked out at medical inspections by the 
factory or visiting medical officers. One whom I picked out on a 
railway platform, on his way home after work, had deeply jaundiced 
conjunctive and general icterus, and he resented strongly an inter¬ 
ference with his continued employment. In many cases an absolute 
diagnosis of icterus is difficult in the early stages, so many workers 
have transient loss of the whiteness of their sclerotics from ill-health 
or other causes, and here an old laboratory test has been used with 
great advantage. A little blood of a suspected worker is drawn into 
a collecting tube and allowed to coagulate; the serum above the clot 
is occasionally a vivid yellow colour, and it is advisable to remove at 
once away from T.N.T. work anyone giving such a positive reaction. 
Dr. Castellain has used this test extensively and with very satisfactory 
results. Since, then, toxic jaundice may appear “ like a thief in the 
night,” all overlookers in every factory, and those holding any position 
of responsibility, should, and in practice often do, maintain a constant 
attitude of suspicion towards the colour of the people around them. 
When jaundice is established and the patients are in hospital, as a 
general rule, they are free from distress and have a constant desire to 
be out and about. Dr. Barnes has aptly compared this to the “ Spes 
phthisica.” 

Vomiting is sometimes intractable, often recurring at each attempt 
at solid food. The appetite is generally very good except in severe cases 
where the cholsemic state is very obvious. Profuse hematemesis has 
been noticed in one case, and I have seen post mortem in another case the 
small intestine loaded with recent and slightly altered blood, although I 
could discover no lesion of the mucosa. Constipation is very common 
and the stools are white and hard, though natural coloured stools may 
be passed and viscid bile in fair quantity is often to be found at post¬ 
mortem examinations. 

Abdominal pain when present is referred to the liver region, and in 
two out of five severe cases from the same factory I elicited marked 
tenderness on pressure on the liver area, but this is unusual. One of 
these cases recovered. 

Liver Dullness .—This is a variable area, depending on the obesity, 
the degree of emphysema and of flatulence in a particular case. Never- 
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theless I have observed a definite diminution of liver dullness in two of 
five cases, and its complete absence before death in two fatal cases. In 
one of the above five cases which eventually recovered, the liver when 
first examined could be felt a finger’s breadth below the right costal 
margin; a slight increase is often noticed in the area of dullness of 
early slight cases. 

Ascites I have only seen in two cases, one died and the other was 
gravely ill, but discharged herself from hospital still with ascites. 

The pulse-rate varies from case to case: Two patients similarly 
jaundiced may have pulse-rates of 48 and 88. 

Personally I have not seen pruritus in any case of toxic jaundice. 

Pyrexia. —As a rule these patients show a normal temperature ; an 
irregular pyrexia of 100° to 102° F. is not uncommon, and does not 
invalidate a diagnosis of T.N.T. jaundice. The diagnosis of slight 
cases of toxic jaundice from ordinary catarrhal jaundice is, however, 
in my opinion, at present beyond our powers. The first chart below 
shows a mild pyrexia in a case which died, the second the pyrexia in 
a case which recovered. 

A. N., single, aged 38. No previous illness. Onset of deep symptomless 
jaundice after three months’ work filling shells, with fortnightly alternation. 
The jaundice appeared on September 28, 1916, during a short holiday, three 
days after exposure. On September 30 she had lower abdominal pain and 
diarrhoea. On October 2 she felt fit and returned to work, but I sent her 
immediately into Poplar Hospital under Dr. R. A. Howlands and Dr. I. Feld¬ 
man, House Physician. October 2 : On admission she was deeply jaundiced 
and well nourished. Urine: Specific gravity 1015, showed albumin a trace, bile 
salts and pigment present; no reducing action of Fehling’s solution. No reaction 
to the test for T.N.T. in urine (Webster). The sediment showed oxalate, 
leucin and tyrosin crystals. Faeces, no T.N.T. The only other physical sign 
of note was a systolic at the pulmonary area. October 9 : Sudden drowsiness 
at midday and incontinence of urine appeared, oedema of legs. October 10 : 
General muscular twitchings. October 11: Deeply unconscious ; ascites ; 
death at 5.30 p.m. 

With Dr. Bowlands’s permission I did the post-mortem at 11.30 on night 
of death: Bigor mortis absent; deep general icterus; oedema of ankles; 
small blood-clots on roots of teeth ; purple bruises 1 cm. in diameter 
on front of chest. Skull: Natural thickness, dura stained yellow, fluid 
red blood in sinuses. Abdomen distended, one pint of straw - coloured 
ascitic fluid. Thorax: No free fluid ; a few fibrous adhesions behind right 
lower lobe of lung. Pericardium: li oz. of straw-coloured fluid, a few purple 
subpericardial petechias. Heart: Left ventricle pink, firmly contracted ; right 
ventricle flabby, contained dark red jelly clot; no endocardial petechiae; 

MH—6* 
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valves all tjiin and flexible; coronary arteries patent ; yellow staining of 
interior of systemic and pulmonary aortae ; atheromatous flecks in arch of 
aorta. Lungs: No bronchitis ; a little collapse in posterior part of left lower 
lobe. Tongue, oesophagus, tonsils, trachea, and thyroid gland natural; 
thymus replaced by fat. Diaphragm at level of fourth rib, right and left. 
Mesentery : Numerous black and purple petechias. Gall-bladder contained 
1 oz. of dark slimy fluid; the bile duct, portal vein and hepatic artery were 
patent. Liver : 40 oz.; sharp flabby anterior edge, no adhesions, hepatic veins 
patent, surface deep chocolate, numerous slightly projecting, discrete and 
clumped yellow nodules, 1 mm. to 3 mm. in diameter; on section a mottled 
red and yellow surface which shows sunken red areas traversed by fine inter¬ 
lacing blue lines, but the larger area of the cut surface consists of raised, 
generally coalescing yellow pinhead nodules. All lobes were equally affected. 


OCT. 
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Chart I.—A. N. 


Microscopical (P. N. P.) : Lobular arrangement still exists, well marked fatty 
degeneration of liver cells; no actual necrosis ; an increase of interlobular con¬ 
nective tissue. Pancreas, spleen, suprarenals, uterus and appendages natural. 
Kidneys : 12 oz. together, capsules strip easily, on section demarcation of 
cortex from medulla clear, cortical pattern distinct. Microscopical: Fatty 
degeneration of tubular epithelium, no interstitial change. Sections of liver 
and kidneys stained for spirochaetes gave a negative result (P. N. P.) 

G. B., aged 18, single. Worked five months filling shells, with fortnightly 
alternation. October 22 : Felt drowsy, went on working. November 13 : 
Noticed she was slightly yellow and felt slight abdominal pain. November 20: 
Admitted to Eoyal Free Hospital under Dr. Carr. No other physical signs 
save jaundice, bile in urine. November 22: More jaundiced, more drowsy, 
vomited, very constipated. November 25: Still vomits frequently. December 7: 
Light-headed in night. December 14: Urine 1012, marked reduction of Fehling’s 
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solution and gas-bubble with yeast, no di-acetic acid found. December 15: 
No reduction. December 19: Jaundice almost gone. January 26: Sent 
to convalescent home, looking and feeling well. 



H. K., aged 32, married ; no previous illness. Worked in T.N.T. Sep¬ 
tember 16 to November 30. Admitted into Nottingham General Hospital 
under Dr. Jacob, on December 4, and discharged himself on December 13, 
1916. Slight general icterus, stools natural, liver dullness natural. 


Dec. 



Seen on March 17, 1917, still weak, short of breath on exertion, occasional 
attacks of severe epigastric pain at any time ; sclerotics faintly yellow, 

The prognosis of toxic jaundice is very uncertain; youth and con¬ 
tinued exposure after jaundice has set in are bad features, but cases 
that have become delirious or stuporous have recovered. Early hospital 
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treatment is of great importance. When fatal symptoms supervene 
their onset is usually sudden, patients sitting up, eating well, and with 
no distress of any kind may suddenly become noisy and convulsed or 
sink into coma. It is not the T.N.T. that is the definitive cause of 
death in toxic jaundice. The acute or chronic degeneration may leave 
the sufferer with a certain amount of hepatic insufficiency; it is then 
a matter of waiting for the gradual accumulation of autogenous toxins 
to determine the onset of a cholaemic state. 

Of more interest and of more widespread importance is the question 
as to what morbid process is occurring in the viscera of those ill from 
T.N.T. but never reaching the jaundiced state. In my opinion, based 
upon the frequency of toxic gastritis compared with the rarity of 
jaundice, the absence of premonitory symptoms in so many jaundiced 
cases and the restriction of most cases of jaundice to the period about 
the third month of employment, it is probable that toxic jaundice is 
only one of several distinct bad effects of T.N.T. absorption, and the 
fear of a widespread incidence of hepatic cirrhosis is unfounded. 

Finally, I feel that I should express frankly how much I feel the 
country owes to Dr. Legge of the Home Office. Early in March and 
in August, 1916, amid much opposition, he pointed out that the skin 
was a path of absorption, and the danger of this has been confirmed 
and emphasized by the experimental work of Dr. Moore and his 
assistants. In organizing the attack upon this problem Dr. Legge, 
through' his experience of the past, and Dr. Fletcher of the Medical 
Research Committee, have given to the Ministry of Munitions invalu¬ 
able assistance. 


Dr. J. A. P. Barnes. 

A month or two ago I collated my clinical records of some 1,176 
persons I had examined during the year then ended. Each of these 
persons had been re-examined every fortnight for varying periods from 
two to twelve months. My experience was, in the main, in accordance 
with the official statement published by the Ministry of Munitions on 
December 16 last. But some other interesting facts also emerged. 
They are as follows:— 

(1) Some occupations would appear to favour the absorption of the 
T.N.T. more than others : (a) Of those whose business it is to fill hand 
grenades with ammonal, I note 12 per cent, develop jaundice (4 per cent, 
were severe cases) [275 persons]. (5) Of those who fill bags with 



The Royal Society of Medicine 


85 


T.N.T., using a “ rammer ” for the purpose, 10 per cent, develop 
jaundice or cyanosis (3 per cent, were severe cases) [266 persons], 
(c) Of those who “ tie ” bags of T.N.T., using vaselined silk for the 
purpose, 7 per cent, developed jaundice (1 per cent, was a severe case) 
[98 persons]. Whereas the cases of jaundice occurring among those 
in other occupations were very much less frequent. These other 
occupations were: the carrying of powder from the magazine to the 
huts; the packing of the bags of powder; the weighing and pouring of 
the powder into the moulds, where a metal scoop was used, and the 
hand came less directly into contact with the powder. 

(2) Collating my records of workers whose hands come into contact 
with the powder, and whose hands, in the one case, are greasy or oily, 
and in the other case free from oil or grease, I note that 17 per cent, of 
those with greasy hands developed grave symptoms [187 workers] ; 
only 11 per cent, of those with dry hands developed grave symptoms 
[866 workers]. An oily skin would seem to facilitate absorption. The 
group of workers with oily hands included the tiers of bags, who used 
vaselined silk, the workers using cloths moist with olive oil to clean the 
mould or bench, and the workers who handle lard in waxing the bombs. 

(3) My record of cases among sixty persons engaged in the melt- 
house, show that six developed signs of cyanosis as a first grave 
symptom, whereas none showed signs of jaundice. This is a little 
remarkable. Whether signs of jaundice would have occurred, had the 
worker continued to be exposed to the vapour, must be conjectural. 
In no case was he or she so exposed after cyanosis had shown itself. 
In three of these cases the cyanosis was severe, in three it was slight. 
Bespirators had been supplied. In no case were they habitually worn. 

(4) Of 1,176 persons examined, 11J per cent. (138) showed toxic 
symptoms of cyanosis or jaundice. 

(5) I should like to lay stress on the important part excretion from 
the skin plays in retarding the date of development of grave symptoms 
and in promoting recovery. Dr. Legge has recorded that the onset of 
jaundice occurs more frequently about the eleventh week. In one 
of my factories it would appear to occur about the seventeenth 
week. This comparatively late development of jaundice is explained, 
I think, by the conditions in the factory, the size of the huts and their 
ample ventilation encouraging freedom of movement of the girls and free 
excretion from the skin. As to retarded recovery, an object lesson 
was recently afforded me. Some twenty girls, showing slight signs of 
conjunctival jaundice or cyanosis, were transferred, at my direction. 
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to “ sewing bags ” away from contact with the T.N.T. It chanced that 
about half were set to sew in the hall of an adapted brick house; the 
other half in a large wooden hut. Re-examining, ten days later, I was 
shocked to find the first company of girls in every case worse, even 
much worse. The second company was better, some girls apparently 
quite free from ill-health. In the brick built hall, the ventilation was 
poor, the physical movement of the girls limited by overcrowding. 
In the wooden hut the ventilation was free, and the physical movement 
of the girls relatively unrestrained in the ample space the hut afforded. 
It is a common complaint of the workers when they are transferred 
from “ramming” to an occupation requiring less expenditure of physical 
energy, that they “ never feel so well ” in the new occupation. 

I am of opinion that a change of occupation may sometimes 
precipitate the signs of absorption in a worker who has worked in 
contact with T.N.T. in apparently good health for a great many weeks. 
The different habit of work, and the different standard of ventilation in 
the new workroom, may limit excretion from the skin. 

(6) Two of my cases especially support the theory that T.N.T. lies 
stored in the body without necessarily producing signs of ill-health for 
some time after removal of the worker from contact with T.N.T. 

Female, aged 33. Filling bags and ramming powder into them. After 
twelve weeks’ work proceeded, in apparently excellent health, into the country 
for a holiday. Three days later showed severe cyanosis and marked con¬ 
junctival jaundice. Symptoms rapidly grew worse. General jaundice occurred, 
with dyspnoea. (Edema of hands and feet. Recovery only after three months. 

Female, aged 25. Filling bags. After nine weeks in good health, except 
for eye-strain, took holiday to get eyes tested for glasses. Drops put into eyes. 
Eleventh week suddenly developed severe cyanosis and conjunctival jaundice, 
although not returned to work. Symptoms lasted four weeks, then cleared up 
under treatment. Employee did not return to T.N.T. work. 

(7) I am inclined to regard with disfavour the wearing of dental 
suction plates by the workers, unless they are kept scrupulously clean, 
and removed from the mouth during the sleeping hours. Three out of 
four of the persons who died in my factories wore such plates. 

(8) The clinical signs of ill-health due to T.N.T. are generally 
recognized, and have often been recorded. My experience supports 
them. But I have notes of an early symptom, which I have never yet 
seen in any printed account of the symptoms. In some five workers out 
of the 1,100 under observation, there has been manifest within the first 
week of work a feeling of unrelieved despondency or depression. The 
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condition persisted for some weeks. No acute headache was complained 
of. No cyanosis accompanied the depression. The workers’ ages varied 
between 18 and 30. There was no emotional cause. In every case the 
condition caused the girl to give up work after a few weeks. "Was this 
condition an early evidence of toxaemia? It contrasts with the condition 
of mental exaltation which has been observed in workers with well 
marked general jaundice due to T.N.T. 

(9) The dermatitis, except in cases where the skin resistance has 
been lowered already by a staphylococcal or other infection, is, in my 
experience, always strictly localized. One case well illustrates this:— 

Male, aged 54. His work required him to dip his forearms into a tub of 
water containing the powder, and to carry this mixture of water and powder in 
a small vessel elsewhere. This operation had to be repeated several times daily. 
Although his hands and forearms were wholly exposed to irritation by the 
powder, the rash was confined to two oval patches on the flexor aspect of each 
forearm “ just where the vessel rubbed ” when carried, as the workman 
explained. 

The rash as I have seen it begins as a blotchy erythema, often so 
considerable as to cause swelling, if arising in a situation where the 
skin is soft and vascular. On the back of the hands, and in situations 
where the skin is less soft, papules, pale in colour and very numerous, 
are perhaps the first sign of the irritation caused by the powder. 
Between the fingers, and in moist situations, small vesicles may occur, 
which break, exuding, however, no obvious moisture. I have never 
seen the “ sago grain ” condition Prosser White has described, nor yet 
exfoliation en masse. 

(10) Conditions in factories under my charge, over which I had at 
one time no control, enabled me to test how long it has taken for a 
case of slight conjunctival jaundice to develop into a case of severe 
conjunctival and general jaundice, if left in contact with T.N.T. The 
average of many such cases would seem to be two to eight weeks. 

(11) In those workers who have had jaundice, and who have been 
removed from contact with T.N.T. and have recovered, it is a common 
complaint that they “ never suffered so much before with constipation.” 
It is only perhaps what the changes in the liver would lead us to expect. 
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Dr. W. R. Smith. 

Work at a National shell-filling factory — i.e., filling shells with 
amatol, a mixture of T.N.T. and ammonium nitrate—began in the 
experimental house, a makeshift temporary building of very flimsy 
construction, in March and continued until the middle of August; on 
an average about 200 males were employed there; no case of toxic 
jaundice developed there. 

The first melt-house, with very inadequate ventilation when first 
working, was started in March and used until August 1; the average 
number of men employed was about 250 until the middle of June, 
then the men, aged 38 to 41, under Lord Derby’s scheme came in and 
the average number was about 850. 

The present melt-house was opened on August 1, and the numbers 
employed have varied from 600 to 950 men, and from 350 to 700 
women. On January 1 600 men and 400 women were employed. 

The press-house work began on June 1 and there were about 200 
men working there that month; by July 15 600 were employed; 900 
by October 15, and 1,100 by December 15. Two hundred women 
began to work in the press in September, 500 on October 15, and 650 
on December 15. On January 1 1,150 men and 600 women were 
working. 

About 200 men are employed in the T.N.T. grinding mills. 

Up to the present time, January 20, there have been sixty-two 
cases of toxic jaundice, with sixteen deaths; forty-seven cases in men 
and fifteen in women. Of the fatal cases ten were in men and six 
in women. 

Age-incidence. 


Age 

Cases 

Males 

Females 

Deaths 

Under 18* ... 

6 

6 

0 

4 

18 to 30 

1G 

3 

13 

6 

30 to 40 

35 

33 

2 

(all women) 
6 

Over 40 

5 

5 

0 

(all men) 

0 


* After August 10 no persons under the age of 18 were allowed to work amongst T.N.T. 


A very large proportion of the men were of ages 38 to 40, sent to 
work at munitions under the Derby scheme. The average age of the 
female workers was about 22 to 25. 
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Incidence per Month. 

Case* Deaths 


June 


1 


0 

July ... 


8 


5 

August 


21 


3 

September 


10 


4 

October 


6 


1 

November 


9 


0 

December 


5 


2 

January (to the 20th) ... 

Incidence in 

2 

02 

DIFFERENT DEPARTMENTS. 

1 

1G 


Cases 

Males 

Females 

Deaths 

Melt-house 

40 

29 

11 

10 

(5 male, 5 female) 

Press-house 

19 

15 

4 

5 

(4 male, 1 female) 

Mills. 

3 

3 

0 

1 


The falling off in the number of cases, and especially of fatal cases, 
in the past four months, notwithstanding the very great increase in 
the number of employees, is due to many factors. I think the most 
important is the very efficient system of ventilation which has been 
introduced, and in which further improvements are being made every 
month. Other factors are: (1) The change to the twelve hour shift, 
which took place on October 15, with its ample provision of time for 
proper meals in a proper place, and allowance of time for the workers 
to walk about in the fresh air before resuming, the hours being divided 
up as follows: three and a quarter hours’ work, one and a quarter 

hour off; then three and a quarter hours’ work, one and a quarter 

hour off; and finally three hours’ work, making nine and a half 

hours of work. Also all the women had a small deduction made from 

their pay and were supplied with two good meat meals in the canteen. 
(2) The thorough preliminary medical examination of all employees 
started in October. (3) The provision of free dental advice and treat¬ 
ment on the works. (4) The pressure put on the officials by the 
management causing them to make doubtful cases report much earlier 
to the visiting doctors. 

I have seen, personally, the majority of the sixty-two cases, but I 
have only been able to watch the clinical course all through in about 
half the cases, as many of them were Derby men brought from all 
parts of the country, and these were sent to their own homes when 
serious symptoms set in. I tried to keep in touch with their own 
doctors in the majority of these cases, and they in returti have been 
good enough to send me most valuable reports of their progress. 
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The most striking clinical feature to me has been the reluctance 
of the majority of the cases to admit that they were ill in the early 
stages, even in some cases where jaundice was fully developed. Three 
cases only came to me because their friends told them they were 
yellow. Five cases were picked out whilst they were working by the 
officials, medical and otherwise, and sent for immediate medical 
examination, though three of these protested strongly against this. 
About one-third of the cases I had seen with symptoms of gastric 
catarrh, more or less severe, before any jaundice developed; some of these 
had definite cyanosis or pallor of skin with coated tongue, followed by 
jaundice when subsequently seen. I did not see a single case of T.N.T. 
dermatitis amongst the jaundice cases, though in May and June I saw 
cases of rash by the dozen in the T.N.T. workers. Vomiting and 
abdominal pain were seldom present to any extent except in the very 
worst cases, but nausea and distaste for food were usually present early. 
In three of the deeply jaundiced cases I have noted a distinct diminu¬ 
tion of the liver dullness. Constipation was almost invariably present 
and several of the females had scanty or even suppressed menstruation. 
Distinct purpuric haemorrhages were present in three cases, but I 
have seen this condition much more marked in some cases of T.N.T. 
poisoning where no jaundice was present — as in two cases with 
haemorrhage by the side of all their finger nails, and one with great 
haemorrhage into the mucous membrane of the mouth, palate and lips. 
One boy, aged 16, with very marked jaundice, appeared to be steadily 
getting worse and numerous purpuric spots appeared. He was under 
the care of Dr. Jeffares, of Kegworth, and he gave him calcic chloride, 
and first the purpura and then the jaundice slowly disappeared and 
the boy is now quite well and at work. 

I would suggest, in view of the numerous petechial haemor¬ 
rhages seen in some of the fatal cases at the post-mortem on the 
serous and mucous membranes, that calcic chloride be freely given in 
certain cases. 

Drowsiness was a well marked symptom in most of the advanced 
cases, and all the fatal cases that I saw ended with delirium—in two 
cases with almost maniacal violence, needing restraint—gradually 
passing into coma. The first fatal case, a well developed boy, aged 16, 
had marked tetanic convulsions with complete opisthotonus when I 
saw him, with his elbows kept firmly flexed at right angles across the 
chest; he had a high temperature. It appeared to be a case of 
cerebrospinal meningitis, but a lumbar puncture was negative, and at 
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the post-mortem only the characteristic signs of T.N.T. poisoning were 
found, with considerable congestion of the serous membranes of the 
brain. 

For treatment I think absolute rest in bed as soon as the 
jaundice develops, even in the mildest cases, is essential. The 
patients in the earliest cases walked about protesting they did not 
feel ill enough to go to bed, and insisted on attending at the surgery 
at first. Every case ought, if possible, to be admitted into hospital 
and kept under constant observation. Several of the patients, how¬ 
ever, absolutely declined to be admitted. Milk diet and free saline 
purgation is advisable, and calcic chloride if there is the slightest 
tendency to any petechias. Other treatment must be symptomatic. 
On Professor Moore’s suggestion some of the cases had their face and 
hands washed with acetone. 


Major P. S. O’Reilly, R.A.M.C., S.M.O. 

I regret that, owing to pressure of work, I have been unable to 
prepare a paper on this subject. I have merely made some notes 
on clinical observations of the affections produced by working with 
tri-nitro-toluene. These affections may be divided into cutaneous and 
constitutional. 

The cutaneous affections—generally spoken of as T.N.T. dermatitis— 
are most frequently met with in the first week of exposure. After this 
period a certain amount of tolerance appears to be set up. The parts 
most frequently affected are the hands, wrists, face, and neck, .and 
occasionally the feet. The rash on the hands is usually of the 
cheiro-pompholyx type. It is also seen as discrete red patches 
on the backs of the hands and wrists. On the face and neck it 
usually appears as a superficial erythema. In whatever form it 
appears it is intensely itchy. Fine desquamation usually follows the 
rash, and in a few cases the skin is exfoliated in large flakes. 
Speaking generally, the skin affections produced by T.N.T. are not 
of a severe character, and yield readily to treatment. Sexes appear 
to be equally affected. 

Constitutional or Toxic Eeffcts .—The constitutional or toxic effects 
are seen in three forms or types : The first, and by far the most common, 
is what might be described as the gastric type, usually accompanied 
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with cyanosis, more or less marked; secondly, we have the jaundice 
type, toxic jaundice; and, lastly, the anaemic type, idiopathic anaemia. 
I believe these to be three distinct types of poisoning, and not different 
stages in the one affection. 

The gastric type, which, as I have previously mentioned, is the most 
common, is most frequently met with in persons under the age of 80, 
and with about equal frequency in men and women. It is met with in 
all periods of exposure, even contact for one day being sufficient in some 
cases to produce all the now well-known signs and symptoms. The 
appearance of persons affected by the gastric type of T.N.T. poisoning is 
very characteristic. They are listless. The face has a peculiar pallor, 
with what is sometimes spoken of as a muddy complexion. The lips are 
usually cvanosed, sometimes very deeply so. The conjunctive may have 
an icteric tinge. The symptoms complained of are a dull aching pain 
behind the ensiform cartilage, constipation (these are the two most con¬ 
stant and persistent symptoms), depression, nausea, a bitter taste in the 
mouth, anorexia, and occasionally giddiness or faintness. On examina¬ 
tion the tongue is usually found clean, the respiratory system almost 
invariably unaffected, pulse normal, temperature normal or subnormal. 
Marked intestinal distension is common; retention of urine has been 
frequently met with, catheterization becoming necessary. The liver 
and blood are apparently normal. Intermittent glycosuria is sometimes 
present. These cases yield readily to suitable treatment, and no injurious 
after-effects have been observed. 

The differential diagnosis in these cases is not always easy. The 
history given by a patient is very often misleading. Many of the 
workers have no idea as to the nature of the substance upon which 
they are working, and refer to all explosive powders as T.N.T. The 
staining of the hands is very little guide, as this condition is met with 
in C.E. and lyddite workers. 

The following points are of importance for a diagnosis of T.N.T. 
poisoning:— 

(1) The characteristic appearance as previously described. 

(2) The character and situation of the abdominal pain. 

(3) The presence of constipation and abdominal distension. 

Inquiries as to diet often give useful information, and one also finds 

that the gastric troubles so frequently set up by pyorrhoea alveolaris are, 
in many instances, wrongly attributed by the sufferers to the nature of 
their employment. 



The Royal Society of Medicine 


93 


Jaundice Type .—I will now refer to the jaundice type, or toxic 
jaundice, a much graver and fortunately more rare affection. I have 
seen no instance of what I have previously described as the gastric 
type merging into toxic jaundice. Persons under the age of 30 appear 
to be most frequently affected, and the sexes in about equal proportion. 
The jaundice appears suddenly, preceded by some mild gastric dis¬ 
turbance. The clinical features differ little from that of ordinary 
catarrhal jaundice ; the pulse is slow, temperature normal, urine high- 
coloured, and containing bile pigments. The stools are light in colour. 
Persistent nasal catarrh is frequently present. The liver may be 
enlarged in the early stages; later, diminution of the area of liver 
dullness is more common. The intensity of the jaundice varies during 
the course of the illness, being more profound in the early stages. 
The skin affections frequently associated with catarrhal jaundice have 
not been noted, nor have any ocular disturbances, and the fundus oculi 
was normal in all cases examined. In three fatal cases that have 
come under my notice, symptoms of meningitis developed suddenly, 
about three weeks after the appearance of the jaundice, gradually 
merging into coma and death. 

Of the anaemic type I have only seen two cases, both occurring in 
men of middle age, and employed on the same process—i.e., manipulat¬ 
ing T.N.T. in the molten condition. Clinically these cases closely 
resembled pernicious anaemia, and it remained for the blood examination 
to establish a definite diagnosis, the diagnostic point being the entire 
absence of nucleated red cells. In one case the erythrocytes were as low 
as 700,000, and in the other, 1,637,000; in both the colour index was 
high, and haemoglobin about 35 per cent. Both cases ended fatally, the 
duration of the illness being about ten weeks. 

Treatment .—For the cutaneous affections any simple line of treat¬ 
ment, such as an ointment of bismuth and zinc or calamine lotion, rapidly 
effect a cure. In some cases it is necessary to order a temporary 
removal from work. For the gastric type of case the treatment is also 
simple and satisfactory. The following is the usual procedure adopted 
at the Boyal Arsenal: Bemoval from contact, rest in bed for a day or 
two. Diet: Milk, milk puddings, fruit and green vegetables; demulcent 
drinks, such as barley water, imperial drink, tea and coffee. Medicinally, 
an initial dose of calomel, 2 or 3 gr. This is not repeated. For the 
persistent constipation vegetable laxatives and cascara sagrada are 
employed. 
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The following mixture is given as a routine measure:— 


9 Sodii sulphate 
Potass, cit. 
Sodii bicarb. . 
Syriapi auranti 

Aq. 


1 dr. 
40 gr. 
20 gr. 
1 dr. 
ad 1 oz. 


For toxic jaundice a similar line of treatment has been adopted. 
Infusion of normal saline into a vein and subcutaneous injections of 
normal saline have been tried; results have not been satisfactory. 

In the anaemic cases, the usual line of treatment for severe idio¬ 
pathic anaemia was followed. 

Recently treatment of T.N.T. cases with acetone has been carried 
out as follows : A small pledget of cotton wool is dipped in acetone, and 
this is rubbed over the body, special attention being paid to the exposed 
parts. The results have been encouraging, but our experience with this 
line of treatment is too limited to enable me to say anything more 
definite. I have not seen it tried in a case of toxic jaundice. 


Dr. E. Scott Sugden. 

At the factory I represent we have either been very lucky, or 
else the management are very successful in what is carried out, for 
though we have had a filling factory open for more than twelve 
months and now employ between 9,000 and 10,000 men and women, 
and the amatol factory has been open since July, and employs 2,500, 
it is only during the last month that we had our first case of 
jaundice of any kind. We have had, of course, many cases of slight 
dermatitis, and cases with gastric symptoms and vomiting. This first 
case of jaundice was in a woman aged 38, who had been working 
on powder for four months. The alternation of work is carried out 
very thoroughly at these factories. She had been on and off in the 
powder for four months. She tells me the first symptom she had was 
constant and severe frontal headache for three days. She stayed away 
from work three days, and returned to work for a further three days. 
She then began to complain of gastric symptoms, with vomiting, and 
had a violent pain in the stomach. Two days after the commencement 
of the vomiting, her children pointed out to her that she was yellow. 
She has been in her own home, under the care of a local practitioner, 
and my colleague Dr. (Mrs.) Deacon and I have seen her occasionally. 
She appears to be making a satisfactory recovery, and there seems to 
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be nothing to distinguish her case from an ordinary case of catarrhal 
jaundice. I have been wondering whether anyone can tell us how we 
can distinguish between ordinary jaundice occurring in a munition 
worker and a case of actual toxic jaundice. 


Major H. Mobley Fletcher, R.A.M.C.(T.). 

Though these cases are not sent to the general hospitals in large 
numbers, we have had at St. Bartholomew’s Hospital a number of cases 
of T.N.T. poisoning, and a considerable proportion of them have been 
under my care. My object in speaking this evening is rather to ask 
questions than to offer information. I wish to ask what are the 
indications for treatment; what treatment should be adopted and 
when should it begin ? 

The cases I have seen have been divided into two classes, the first 
those with a dull, lead-coloured complexion, with some cyanosis of the 
lips, who suffer with headache and are apathetic; and the second, 
those with jaundice, who are bright, cheerful and hungry. Those 
of the first class generally have made a fairly rapid recovery. 

Recently I have had under my care at St. Bartholomew’s Hospital a 
girl aged 18, who first noticed, on December 12, 1916, that she was 
jaundiced after working for two months in a munitions factory. She 
was deeply jaundiced on admission but felt perfectly well, and indeed 
was annoyed at having been sent into hospital. On January 7 severe 
vomiting set in ; she became drowsy on January 8, and died in a coma¬ 
tose condition on January 11. In such a case what treatment should 
have been adopted ? We are told that the toxic substance is in the skin 
and is gradually being absorbed. I knew of Professor Benjamin Moore’s 
investigations and tried treatment of the skin with ether and also xylol, 
as acetone was not procurable. Ether appeared to us to act better than 
xylol, but only traces of a substance giving the so-called T.N.T. 
reaction could be extracted, and that with difficulty. If the toxic sub¬ 
stance resides in the skin and is being gradually absorbed with pro¬ 
gressive damage to the liver we must be told how to eliminate it. I 
should like to ask if profuse sweating, as in a vapour or hot-air bath, has 
any effect. 

In the case I have quoted, the only sign, except the jaundice, which 
made me anxious about the patient on admission to the hospital was a 
considerably diminished area of liver dullness. To determine whether 



96 


Feldman : Toxic Jaundice in Munition Workers 


this diminution was due to a reduction of the size of the liver or to a 
dilated colon I asked Dr. Finzi to take a skiagram of the liver. This 
showed the liver to be greatly reduced in size, almost spherical in shape 
and apparently consisting of only the right lobe. I may mention that 
in this case itching of the skin was present, which is opposed to a 
statement made by one speaker in this discussion that itching does not 
occur in this form of toxic jaundice. Possibly its presence or absence 
depends on the duration of the jaundice. 

The treatment we adopted during the quiescent stage was that of a 
limited diet, free action of the bowels, and the administration of a potas¬ 
sium citrate mixture with a view to moderate diuresis, but I fear we 
wasted the best part of a month, during which time we might have 
done more. When vomiting and drowsiness made their appearance we 
tried venesection and saline infusions, but without benefit. I now think 
we should have applied these measures much earlier. There was a great 
increase in the clotting power of the blood. Blood removed for exami¬ 
nation in the ordinary way clotted in the pipette, so that it was impos¬ 
sible to obtain a blood count in this terminal stage. I should like to ask 
if saline infusions have been tried in these cases with jaundice before 
the graver symptoms have become manifest, and if so with what 
result. I may mention that the cerebrospinal fluid removed by lumbar 
puncture during the last two days of life was quite clear and free from 
bile, and yet at the post-mortem examination Dr. Spilsbury found it to 
be deeply bile-stained. 

I fear I have no other suggestion to offer as to treatment; my 
object in speaking is to point out the difficulties I have had in a few 
cases and to allude to one or two clinical points which have presented 
themselves. 


Dr. Israel Feldman. 

With regard to the purely clinical aspect of toxic jaundice due to 
T.N.T., I have endeavoured to find some symptom which shows itself 
very early, and some physical sign which would put us on our guard, 
or indicate the prognosis. 

As to early symptoms, from cross-examining patients I find that 
before the onset of jaundice, though feeling quite well in themselves, 
they get a dark-brown urine, probably indicating that bile is being 
excreted in the urine before the jaundice shows itself, at any rate to a 
degree that can be noticed by their friends. They also very early, 
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before the onset of jaundice, experience urgency of micturition; as 
soon as the desire is felt, the urine must be evacuated; there seems 
to be no control over the sphincter. A still earlier symptom is a 
feeling of extreme lassitude: some said that the first symptom that 
they could recollect was that in proceeding to their work they ex¬ 
perienced a definite faintness, and felt too weak to get to the works. 

As to indications helpful to prognosis. From the analogy of what 
is said to occur during the final stages in phosphorus poisoning, I have 
tested urines for special substances, and the sediments therein for 
crystals. In one fatal case in hospital, I had tested the urine daily 
without finding anything remarkable until one day I found leucin 
crystals in many groups in the centrifugalized sediment, and also a few 
scattered groups of tyrosin crystals. Both bile pigments and bile salts 
were present on this occasion, but lactic acid was absent. Two days 
later this patient became suddenly drowsy, and five days after that she 
died. The appearance of leucin and tyrosin crystals previous to the 
onset of coma is apparently not constant, however, as in another case 
(the one quoted in the previous discussion), although coma came on 
suddenly, the urine sediment failed to reveal any signs of these 
crystals, either previous to the onset of the coma or since. This 
patient, however, is still alive. 

Estimations of urea in the urine seem to indicate that this phase of 
liver metabolism, in the final stages, is not affected to the degree we 
might have expected, judging by the profound manner in which the 
cells of the entire organ are disorganized as seen post mortem. In one 
fatal case, seven days before death, the urea content was 1’5 per 
cent., the amount of urine passed being 700 cc. in the twenty-four 
hours. 


Fleet Surgeon R. C. Munday, R.N. 

There are over 5,000 munition makers in four large Admiralty 
factories which for obvious reasons must be nameless, and there are 
numerous private firms making munitions for the Navy, but the 
medical department is responsible for the health of the workers in our 
own establishments alone, and in these I am able to report a clean bill 
of health. Not only have we had no fatal cases of T.N.T. poisoning, 
but there is no record of any person suffering from constitutional 4 effects 
of the poison to such an extent as to disable him or her from work. 
Further there is reliable evidence that many workers who, when they 
MH—7* 
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first entered our factories were weedy, ill-nourished and anaemic, have 
become robust and healthy. It is true that some of the tetryl workers 
have been affected with a dermatitis which has been in a few cases 
obstinately recurrent, but this has not impaired their general health, 
nor has it been at all severe or widespread. This appears to bear out 
Lord Chetwynd’s experience. 

Now the question arises, why are the Admiralty munition workers 
immune, while in other establishments illness from T.N.T. poisoning, 
sometimes with fatal results, is constantly occurring ? I venture to 
think that our immunity is not a mere coincidence nor due to our 
smaller numbers, and further, that to a large extent the same result 
can be obtained in other factories. The Director-General of the 
Naval Medical Service, Sir Arthur May, takes a deep personal interest 
in the health of civilian workers employed in all Admiralty establish¬ 
ments on shore, dockyards, air stations, munition factories, &c., and 
he has laid it down that the Admiralty should be a model employer 
of labour, setting an example to all other employers and owners of 
factories in insuring that no stone is left unturned, and no expense 
spared, in safeguarding to every feasible extent the lives and health 
of the employees. Apart altogether from humanitarian reasons, he 
is very strongly of opinion that the employer who spends money both 
freely and judiciously in providing the means for the prevention of 
disease is making a good investment and receives substantial return 
for his outlay in diminished loss of labour and increased output of 
work. In pursuance of this policy, early in the War he detailed an 
officer of his staff to visit the Naval munition factories and inspect 
the conditions under which the employees were working—their food 
and kitchens, their workshops, ablutionary arrangements, cloak 
rooms, &c., were all minutely looked into and reported on. The 
Home Office regulations were carefully studied and compared with 
ours to insure that we had, so far as can be foreseen, an ample margin 
of precautionary safety. 

I must gratefully acknowledge the eager co-operation of the 
Ordnance Stores Department of the Admiralty in carrying out to the 
smallest detail the measures required by the Medical Department. 

If we compare the conditions under which Admiralty employees 
work with those surrounding other munition workpeople, we shall, 
I think, see that there are important differences. First, with regard 
to cubic space in workshops, although probably no munition factories 
afford an insufficient total cubic capacity in any one room, yet I have 
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reason to believe that in some workshops the employees become massed 
together in over-crowded groups, whereas this is not allowed in 
Admiralty workshops, and the employees are well spaced, with ample 
room for each. Although the good effect of this arrangement may 
act only indirectly, yet I submit it as an important factor in the 
general result. Next, our employees are not paid by piece work, so 
that although they work well and yield a good output, they cannot 
be induced by a patriotic desire to create a sensational output, or by 
ambition to get rich quick, to overtax their strength and at the same 
time expose themselves too long to the poisonous fumes of T.N.T. 
Further, I cannot help thinking that the discipline in Admiralty 
establishments is very much better than in some or, perhaps I should 
say, any other factories. I am certain that infringement of our hygienic 
rules is rendered practically impossible by the close supervision which 
obtains, and the anxiety of the employees to refrain from any acts of 
omission or commission which would result in dismissal. For instance 
I am told that in some factories it is a common thing to see women 
sucking sweets while at work on T.N.T.; such a thing cannot be 
imagined in an Admiralty establishment. Again, our overseers and 
foremen would never allow windows and doors to be closed which 
ought to be open, or permit of any laxity in wearing respirators, gloves, 
or veils. I think too that our ablutionary arrangements are probably 
better and on a better organized scale than in other factories. Then, 
again, there is no doubt that in our establishments the meticulous care 
which has been bestowed on the artificial exhaust ventilation of the 
melting and cooling pans leaves no loophole for the escape of poisonous 
fumes into the general atmosphere of the rooms. I hold very strongly 
that it is better to remove the fumes at the place of origin than to 
remove them from the bottom of the room after they have been allowed 
to gain access to the general atmosphere. Our system of alternation of 
work is, I am sure, more thorough than in other factories, because we 
are better able to carry it out, having several different kinds of work 
going on in the same establishment in each case; moreover our medical 
examination is conducted once a week, not once a fortnight, and so, 
where it is necessary, alternation of work is’ordered earlier than if an 
employee is only seen ‘once a fortnight. But it is to the scrupulous 
cleanliness of our workshops, the total absence of T.N.T. dust on the 
floors, and the prevention of soiling of the shells, that we must, I think, 
attribute the chief cause of our immunity. Moreover, on visiting our 
factories one cannot fail to be struck with the extraordinary cleanliness 
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of the teeth of the operatives, and of their hands when exposed on 
removal of the gloves. 

I cannot go the whole way with Dr. Benjamin Moore in his 
confident assertion that it is through the skin and the skin only that 
the poison is absorbed, although I believe that it is the chief channel. 
For the present at any rate we shall relax none of the precautions 
which have as their object rapid and direct removal of the fumes and 
prevention of inhalation of these and of the dust. 

If, then, a marked reduction of the number of deaths and of the 
incidence of cases in other factories is to be achieved, I submit that this 
must he accomplished by better discipline and greater cleanliness of 
workshops and workpeople. 

With regard to the toxic jaundice caused by tetrachlorethane 
poisoning in dope I am glad to say that, although in many of our 
air stations a very large amount of doping was carried out with a 
material containing tetrachlorethane, we had no deaths, and illness 
which necessitated complete stoppage of work. I attribute this to the 
fact that we have very efficient exhaust ventilation by fans, which 
change the air at least thirty times an hour. Moreover our alternation 
of work is carried to its utmost limits. 

There is both at our air stations and at our munition factories no 
excuse for ignorance amongst the employees on the subject of the 
danger of toxic jaundice from either tetrachlorethane or tri-nitro-toluene. 
They have notices explaining the dangers and rules for their guidance 
staring them in the face at every turn; the foremen and forewomen 
keenly supervise their daily life in the factory; and our energetic 
medical officers inspect them so frequently that some people think that 
there is more danger of alarming them than of their ever suffering from 
toxic jaundice. 


Dr. J. A. P. Barnes. 

Some of the early cases of illness due to T.N.T. in factories under 
my charge were admitted to an institution where, although everything 
possible was done for their recovery with the knowledge then available, 
two of the cases died after several weeks’ illness. The medical officer 
of the institution thereupon proceeded to give much time to the working 
out of a theoretical line of treatment, which, not without difficulty, he 
was subsequently able to put into practice. This treatment he found 
accelerated recovery and probably even saved life. I wish he were here 
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to-night to give his experience. In his absence, he would, I believe, 
allow me to indicate the line of treatment. He formed the reasoned 
opinion that the T.N.T. toxaemia was a condition of acidosis, and that 
the toxic acid derivative of T.N.T. could be rendered innocuous by 
neutralization with alkalies. The practical problem he had to solve 
was how to enable and induce the patient to take in sufficiently large 
quantities of alkali. The problem was ultimately solved by using milk 
as the vehicle of the alkali, and alternating the salts of soda and potash 
every few days. By aid of the discipline inherent in the institution, 
and by personal moral suasion, he succeeded in getting his patients to 
take as much as 4 pints of milk daily; and commencing with 10 gr. of 
bicarbonate of soda or potash with every half pint, he was able to 
work up to 1 dr. with every half pint. 

Dr. PlLLMAN. 

We have had eighteen cases of toxic jaundice, two in men and 
sixteen amongst women. Two cases (in women) occurred in the T.N.T. 
exploder hag department (one fatal); one case (female) in the block 
filling department, where the T.N.T. is protected, and the remainder in 
the amatol melt-sheds. I find it difficult during the early stages to 
distinguish between a case of toxic jaundice and those which subse¬ 
quently prove to be simple catarrhal icterus. Several cases of catarrhal 
jaundice occurred in the cordite section of our factory, which, if they 
had occurred in the T.N.T. section, would have been notified as toxic. 
Again, the question of notification is also a difficulty. An average of 
six workers out of forty on admission have yellow conjunctivas, probably 
due to the fact that most of the women who came to the factory suffer 
from constipation. I certainly do not think all cases of yellow con¬ 
junctivas should be notified. Their progress should be noted after a few 
days’ treatment. 


Dr. M. A. S. Deacon. 

I agree with the last speaker who says that she has found that 
a percentage of the women who were applicants for admission as 
workers in munitions were already affected with some jaundice of the 
conjunctivas at the preliminary examination. I have examined over 
2,000 women in the past three months and can fully bear her out in 
this statement, and that this condition does not grow worse after work 
has been started, but tends to improve, probably from the better health 
of the worker. 
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Dr. Castellain. 

I also can bear out the statement as to the yellowness of the 
sclerotics of many workers when they apply for work in the factory. 
I have examined a large number of applicants since September last, 
and in a certain proportion the sclerotics are yellowish (subicteric) 
in both men and women, apart from the presence of “ pingueculse.” 
The findings in these cases are extremely valuable for subsequent 
differential diagnosis. Dr. Moore brought me one of these cases which 
he regarded as suspicious, but there was no evidence of bile in the serum 
then, or of toxic jaundice subsequently, to my knowledge. His triad 
of signs of T.N.T. poisoning, “pallor, cyanosis, slight icterus,” is of 
little value apart from a knowledge of previous clinical history and of 
physical examination on application for work and at the time when 
T.N.T. intoxication is suspected. Very many of our workers were 
previously miners, or lace or hosiery workers—all very pale, but with 
haemoglobin very rarely less than 80 per cent., and usually more. 
Some of these—often alcoholics—have sclerotics showing subicterus, 
and even a short time in the works causes the blueness to which he 
attaches such importance—even in cold weather ! The cyanosis in the 
same worker on Saturday morning and Monday morning after a day 
and a half out of the factory has often a very different appearance. 
Moreover, the probably underlying met-hasmoglobinsemia is, in all prob¬ 
ability, only a very minor factor in the production of toxic jaundice due 
to T.N.T. 


Summary of the Discussion. 

By the Chairman, Surgeon-General H. D. Rolleston, R.N., C.B. 

This discussion, professedly confined to the toxic jaundice of 
munition workers and troops, has to all intents and purposes resulted 
in a symposium on the toxic effects of tri-nitro-toluene. This is a 
distinct advantage from a practical point of view, for Dr. Legge, to 
whom the Society is greatly indebted, not only for his introductory 
remarks, but also for great help in attracting speakers with experience, 
has pointed out that tetrachlorethane is no longer employed in doping 



The Royal Society of Medicine 


103 


aeroplanes and that the jaundice due to this cause is no longer likely 
to occur. Further, the other minor illnesses due to tri-nitro-toluene 
are probably thirty times more frequent than jaundice, and as many 
thousands of workers are employed in the handling of tri-nitro-toluene, 
the problems of its toxic effects are of the greatest importance in 
preventive medicine and the production of munitions for the successful 
prosecution of the war. The poisonous effects of tetrachlorethane, 
tetryl, and di-nitro-benzol are interesting in comparison with those of 
tri-nitro-toluene, but the great value of this discussion to medical men 
in charge of tri-nitro-toluene works is the information on the effects of 
this most important explosive. A brief summary of the more important 
points brought out in the debate may therefore be of use. 

Mechanism op Tri-nitro-toluene Poisoning. 

Tri-nitro-toluene liberates fumes as low as 32° C. (90° F.), and 
Lord Chetwynd argues that the poison enters the body by inhalation 
of nitrous fumes, on the circumstantial evidence that the incidence of 
its toxic effects varies with the ventilation of the factories—when the 
circulation of air is defective, and fumes are given off by molten tri- 
nitro-toluene, the toxic effects become more frequent, whereas good 
ventilation is accompanied by freedom from illness. On the importance 
of good ventilation as a prophylactic measure there is general agreement, 
but it is conceivable that its effect is to improve the general health and 
resistance, just as good.feeding diminishes the incidence of gastritis 
among the women workers. Dr. Benjamin Moore’s analytical and 
experimental investigations appear to prove that the skin is the main 
channel of absorption of tri-nitro-toluene, and he insists that inhalation 
of its fumes or of its dust does not play any part.. There is some 
evidence that an oily condition of the hands, such as may result from 
handling vaselined silk bags, favours absorption. Personal susceptibility 
has some influence in determining the incidence of symptoms, and 
whether they appear after a short or after a considerable period of 
work. This is well shown in the case of dermatitis. But the amount 
of the exposure, or in other words the dose of the poison, is the more 
important factor in producing the toxic effects. The greatest incidence 
of jaundice occurs in the third month of employment, and it has been 
suggested by Dr. Collis that after a time the workers attain a certain 
amount of immunity against the poison. 
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Symptoms and Treatment. 

Dermatitis is due to the local action of the explosive. According to 
Lord Chetwynd it is caused by the ammonium nitrate combined with 
tri-nitro-toluene, but no other speaker referred to this distinction. 
It occurs on the parts exposed to contact with the powder, especially 
the hands, where cheiro-pompholyx is common. Discrete red patches 
may occur on the dorsal surfaces and the wrists. The face and neck 
may show a diffuse erythema; and if there is dust on the floor the feet 
may be attacked. It is often seen during the first week of work and 
tolerance is readily established. It gives rise to severe itching. The 
treatment consists in the use of zinc and bismuth ointment or of 
calamine lotion. 

Gastritis. —(1) Irritative. During the first week of work vomiting 
in the early morning and occasionally after food, with some loss of 
appetite, ascribed to swallowing tri-nitro-toluene, to which the stomach 
soon becomes tolerant, may occur. A purge, a holiday for a day or two, 
and rarely bismuth, cure the condition (O’Donovan). 

(2) Toxic gastritis is much more important. Though it depends on 
absorption of tri-nitro-toluene from the skin it is rarely associated with 
dermatitis. The patients may present the following signs and symptoms: 
pallor with cyanosed lips, listlessness and depression, colicky pain in 
the epigastrium, nausea and aversion to food, constipation, abdominal 
distension, high-coloured urine containing tri-nitro-toluene, and often 
retention of urine. The treatment consists in removal from work, rest 
in bed for a day or two, milk diet with alkalies (10 gr. increased to 
2 dr. of sodium or potassium bicarbonate to each pint of milk) to 
combat acidosis, demulcent drinks such as barley water, and the 
correction of constipation. 

Toxic Jaundice .—Among the workers employed in handling tri- 
nitro-toluene during 1916 there are known to have been 181 (males 70, 
females 111) cases of toxic jaundice with 52 (males 21, females 31) 
deaths. It is infrequent as compared with toxic gastritis, which it does 
not appear to follow. The previous duration of employment has varied 
between three days and seventeen months, the most frequent period 
being three months. In some instances a latent period has occurred 
between employment and the onset of jaundice; this may depend on 
the continued absorption of tri-nitro-toluene through the skin of the 
hairy scalp or of the body from dirty body-linen laden with the 
explosive; or it may be explained by supposing that at the time of 
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exposure the liver sustained severe damage which subsequently, possibly 
from the action of an hepatic auto-cytolytic toxin, progressed though in 
the absence of tri-nitro-toluene. 

Premonitory symptoms such as drowsiness, dizziness, depression, 
and dark urine may be present, but the onset of jaundice is often quite 
sudden. As bearing on the significance of a slight icteric tint of the 
conjunctive, it is important to remember that some persons, especially 
brunettes with constipation, may show this and have bile pigment in 
the blood serum—the simple cholaemia of French writers—and that 
this should be noted when the worker is examined on admission, so 
as to avoid alarm at subsequent inspections. The jaundice generally 
resembles simple catarrhal jaundice with bilious urine, slow pulse, 
constipation often, but not always, with pale stools. The intensity of 
the jaundice varies, and though fever is usually absent there may be an 
irregular temperature (100° to 102° F.). The prognosis is uncertain, 
and grave symptoms, such as haemorrhages and convulsions, due to 
hepatic insufficiency, may appear rapidly. The treatment is on the same 
lines as in toxic gastritis, the antagonism of acidosis by alkalis being 
specially important. 

Anaemia .—Workers in tri-nitro-toluene factories, although their 
blood is normal on examination, may appear anaemic, probably from 
vasomotor changes (O’Donovan). In workers in tri-nitro-toluene 
factories the red blood corpuscles, haemoglobin, and colour index are 
usually normal, and the leucocyte count is often slightly raised. 
Cyanosis is not uncommon in women workers who are otherwise well 
and it has been assumed, though not satisfactorily proved (Panton), 
that this is due to met-haemoglobinaemia. In cases with toxic effects, 
aplastic anaemia, recalling that produced by benzol, may result; there 
is grave amaemia without the nucleated reds and other regenerative 
changes characteristic of pernicious anaemia, a diminution in the total 
leucocyte count (leucopenia) with a fall in the percentage in the 
polymorphonuclears, and a relative lymphocytosis. This anaemia, 
which is fortunately extremely rare, may occur alone or be combined 
with toxic jaundice. It is a very fatal condition and as yet no 
treatment can be considered effective. 

Pathology. 

The morbid appearances seen in twenty-two carefully examined 
cases with toxic jaundice, thirteen of which were females, show 
very great reduction in the size and weight (17 to 36 oz.) of the liver 
mh— 7a* 
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which is in a condition of yellow and red atrophy. There are yellow 
projections in which the destructive process is less advanced than in 
the red areas, the left lobe being more affected than the right. The 
lesion in fact is the same as that long familiar as acute yellow atrophy. 
The process is one of degeneration and necrosis of the liver cells 
associated with infiltration and subsequent fibrosis resembling ordinary 
portal cirrhosis. The liver cells, which do not contain haemosiderin, 
show little attempt at compensatory regeneration. The small bile- 
ducts are inflamed, thus causing the jaundice, which is therefore not 
haemolytic. The kidneys and myocardium undergo fatty change, and 
there may be subserous haemorrhages. 

Future research may show what derivative of tri-nitro-toluene 
exerts the toxic action on the body, and if more than one product is 
concerned in the changes induced in the stomach, liver, kidneys, and 
bone marrow. 


Prophylaxis. 

This is obviously the most important question, but as the methods 
are largely in official use it is unnecessary to enter into detail. In 
the first place the absorption of the poison should be prevented by 
minimizing the opportunities of contact between the skin and trinitro¬ 
toluene. Every care must be taken to avoid spilling of the powder on 
the tables, floors, and the outsides of the shells and bombs. The hands 
should be kept clean, and freed from adherent tri-nitro-toluene by a 
solvent such as acetone (B. Moore). Similarly the hair and under¬ 
clothing must be kept free from the powder. Periodic alternation of 
shifts so as to reduce the exposure to the poison and prompt removal 
when toxic symptoms threaten are essential. Good ventilation, sub¬ 
stantial meals, and exercise, are important to maintain a good standard 
of health and to keep the bodily resistance high. The account given 
by Fleet Surgeon R. C. Munday shows the success of thorough 
prophylaxis. 
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OCCASIONAL LECTURE. 

Conditions which govern the Growth of the Bacillus of “ Gas 
Gangrene ” in Artificial Culture Media, in the Blood Fluids 
in vitro, and in the Dead and Living Organism. 

By Sir Almroth E. Wright, Colonel A.M.S., C.B., 

M.D., F.R.S. 


A Consultant Physician to the British Army in France. 

My subject-matter to-day is not, as on previous occasions, the general 
question of the treatment of infected wounds. It is a much narrower 
issue. I would propose to consider with you the conditions which 
respectively promote and inhibit the growth of the “ gas gangrene ” 
bacillus of Welch, but here also I shall have in view a purely practical 
end. The investigation of the conditions which favour or hinder the 
growth of the organism here in view has, as I see it, only one pos¬ 
sible object. That is to conduct sooner or later to the saving of life 
and limb. 

I may, I think, take it as certain that clinical observation is incom¬ 
petent to furnish us with any precise information regarding the condi¬ 
tions which favour or impede the growth of the bacillus of gas gangrene, 
and that such information can be obtained only by laboratory investi¬ 
gation. But that does not mean—and we must never lose sight of 
F—1 
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this—that we can place unrestricted confidence in inferences based 
upon laboratory experiments. For in laboratory experiments we make 
for ourselves artificially simplified conditions; and confine our attention 
to a very limited number of factors. By virtue of this we are liable to 
make erroneous generalizations, concluding that what holds true under 
the conditions obtaining in the laboratory experiment will hold true 
universally. Presumptions of that kind can be avoided only by con¬ 
tinually extending and critically revising our laboratory experiments and 
organizing inquiries to find out whether our doctrines really give good 
results in practice. 

And it is specially necessary to take these precautions when thera¬ 
peutic procedures are based upon laboratory data. For quite a large 
proportion of such therapeutic procedures rest either upon generaliza¬ 
tions which do not apply outside the conditions which are obtained in 
the experiments, or else upon generalizations which emphasize the 
the thing that is unimportant to the prejudice of the thing that is 
important. I have in my mind, for example: the doctrine that anti¬ 
septics will sterilize an infected wound; and, in connexion with my 
present subject-matter, the doctrine that the growth of the gas 
gangrene bacillus pivots upon the presence or absence of oxygen. 
It will provide me with a convenient point of departure if I invite 
you to consider what is the experimental basis of this doctrine. 

(I) Conditions which Govern the Growth of the Bacillus 
of Welch in Artificial Media. 

To all of us practically the most important scientific datum ascer¬ 
tained with regard to the bacillus of Welch is that it will not grow in 
the presence of air. And this datum, firmly believed, has dominated all 
surgical thinking in the domain of gas gangrene. It has led to the 
employment of oxygen or peroxide of hydrogen injected into the tissues 
as a sovereign remedy against the progress of gangrene. And it has 
suggested that the advantage of thoroughly opening up a wound 
infected by anaerobes is, in the main, advantage derived from letting in 
the air. 

But the thesis upon which all this rests—the thesis that the bacillus 
of Welch cannot grow and multiply in a presence of air—is as a matter 
of fact erroneous. It was discovered by Tarozzi that when pieces of 
animal tissue were added to bouillon, cultures of anaerobes could be 
obtained in open tubes. Ori and Wrzosek, following up this work, 
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showed that the same result could be obtained with ’pieces of either raw 
or autoclaved potato, and also with other vegetable tissues. Nor are 
these, as might be supposed from the fact that we have continued to 
think along the old lines, very recent discoveries; nor, again, do the 
aerobic cultures of anaerobes here in question yield only meagre growth. 
Quite the contrary. The work of Ori and Wrzosek dates back already 
some ten years. And in reality the cultures of the bacillus of Welch 
grown in the open in bouillon containing a piece of potato, are charac¬ 
terized by very rapid and vigorous growth, with gas production. So 
vigorous in point of fact is the growth of the bacillus of Welch in the 
open potato bouillon tube, that this method furnishes, it would seem, 
the best method for isolating the microbe from specimens of pus 
in those cases where the organism is present in only very small 
numbers. 

There are displayed before you here a series of open culture tubes 
implanted with the bacillus of Welch, all showing by their turbidity 
and by foaming how vigorous is the growth. And, in order that the 
erroneous mental images which the appellation “ anaerobes ” nurtures 
in the mind may be obliterated, I have ranged up before you here also 
cultures in open of a variety of other anaerobes. And let me say 
that so far we have not obtained any anaerobe from a wound which 
cannot by proper devices be made to grow freely in open tubes. 

You can see that it follows from this, that we cannot possibly 
promise ourselves that if we introduce oxygen into the tissues, or admit 
air to the interior of the wound cavity, we shall thereby inevitably 
arrest a gangrene bacillus infection. Or, putting the conclusion in more 
general form, we see that the therapeutic principle of combating 
anaerobes by combating anaerobic conditions cannot be regarded in any 
sense as an adequate therapeutic principle. 

Let us be careful to read the lesson of these tubes aright. All that 
they teach is that anaerobic microbes can be got to grow with astonish¬ 
ing freedom in culture tubes fully open to the air. But it is not 
thereby established that the presence of oxygen is either indifferent or 
congenial to anaerobic microbes. And, in point of fact, it has been 
suggested, and the view is a priori tenable, that the potato may provide 
some reducing agent which, by holding off the oxygen of the air at the 
outset, enables the microbes to get a start, the subsequent growth being 
due to anaerobic growth in a medium deprived of air by the genera¬ 
tion of gas in the culture. This hypothesis seems to win support 
from the fact that the potato bouillon gives much less vigorous cultures 
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when stale than when freshly prepared. And, again, the traditional 
view that oxygen is inimical, or at least uncongenial, to the growth of 
the class of microbes denoted “ anaerobes ” does not entirely lack sup¬ 
port. When after implanting I empty out the major part of the 
contents of a potato bouillon tube, reserving only a few cubic centi¬ 
metres, and then lay the tube on its si4e in the incubator, I get only a 
very meagre culture. The same holds true when I draw a continuous 
stream of air bubbles through the culture, and again in the case when 
cultivating in a capillary tube, I break up my column of fluid by inter¬ 
calating a number of air bubbles. Moreover, when I endeavour to 
subculture from the meagre cultures of anaerobes grown under such 
conditions of maximum exposure to air, I am practically always unsuc¬ 
cessful. But all these considerations do not avail to obscure the fact 
that we are required to abandon the traditionary view that the growth of 
anaerobes pivots upon the presence or absence of oxygen. And after 
taking cognizance of these cultures in open tubes we are intellectually 
impoverished to the extent that we see that the doctrine of anaerobiotic 
growth which, as we thought, held unrestrictedly, holds true only with 
limitations. 

Intellectual impoverishment is, however, impetus to research. And 
now that the presence or absence of oxygen turns out not to be the 
factor which controls the growth of the bacillus of Welch, we are 
stimulated to try to find out what is the controlling factor, or rather what 
are the controlling factors. For—it being in the order of nature that 
things should never be too easy—there are bound to be many controlling 
factors. I and my fellow workers, Major Georges Dreyer at Boulogne 
and Dr. Alexander Fleming at St. Mary’s, have consequently set our¬ 
selves to search for these controlling factors. In each case we set out 
to look for mechanical factors which might favour or hinder the growth 
of the bacillus of Welch. 

The first question to which investigation was directed was the 
question as to what would be the effect in the one case of dispersing the 
implanted microbes through the culture medium, and in the other case 
of concentrating the infection in some one region of the culture medium. 
Seventeen years ago, in a study 1 of the distribution of agglutinins 
and bactericidal substances in the body in cases of typhoid and 
Malta fever, I had already called attention to the circumstance that 
microbes which would, if carried into the blood stream, have been killed 


1 Lancet , 1899, ii, p. 1727, and “ Studies in Immunization,” Constable, London, pp. 36-44. 
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or impeded in their growth by the bacteriotropic powers of the blood, 
succeeded in maintaining themselves alive in the internal organs, col¬ 
lected together in what I called “ niduses of lowered bacteriotropic pres¬ 
sure ”—-i.e., in regions where, because collected together, they can by 
active and passive chemical force maintain conditions propitious to their 
survival. In view of this analogy, and in view also of the circumstance 
that for the successful starting of a culture of the bacillus of Welch a 
large implantation is usually required, it appeared not unreasonable to 
inquire from experiment whether concentration of the infection comes 
into account also in connexion with growth upon artificial media. 

The experiments were in each case carried out with measured 
volumes of glucose broth implanted with graduated additions of a sus¬ 
pension of Welch’s bacillus, and cultivated anaerobically in capsules of 
glass tubing or capillary pipettes. In each case duplicate volumes were 
taken, and the one tube was cultivated lying flat, and the other in the 
upright position—the microbes in this latter being concentrated at the 
bottom either by gravitation or centrifugalization. In every series of 
such experiments—and, in all, eight were performed—the advantage 
from the point of view of successful cultivation of the microbe was with 
the series of tubes that were incubated in the upright position. The 
following may serve as an illustrative experiment. 


Experiment 1. 

A twenty-four hours’ culture of the bacillus of Welch, grown upon serum 
agar 1 in an atmosphere of coal-gas sealed up in a test-tube drawn out in the 
blow-pipe flame, was suspended in a convenient quantity of glucose broth. 
This suspension, enumerated in a Thoma-Zeiss cell; was found to contain 
220,000,000 microbes (the actual figure arrived at was 217,600,000). From 
this a graduated series of dilutions were made in glucose broth. Two 20 c.mm. 
volumes of each dilution were then taken up into graduated capillary pipettes 
and anaerobic conditions were provided by driving the column of fluid down to 


1 Serum or blood agar—i.e., agar which has been flushed with a very minute quantity 
(10 c.mm. is enough) of blood or serum—furnishes, in my experience, a very much more 
satisfactory culture medium for the bacillus of Welch than ordinary agar.' Not only does 
it give a more abundant culture but we obtain a much larger proportion (in the present 
experiment 100 per cent.) of living microbes. That ordinary agar provides in many instances 
a comparatively unfavourable culture medium would seem to be deducible also from Miss 
Robertson’s careful work. For her result—the result that colonies of the bacillus of Welch 
contain, even after repeated platings, an admixture of other anaerobic microbes—would seem 
to me to indicate that her medium grew the bacillus of Welch very badly in pure culture and 
satisfactorily only when admixed with other anaerobes which functioned as foster nurses. 
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the throttled distal end of the tube and then sealing up the proximal end filled 
with coal-gas. 1 

|The cultural results are here set out in tabular form. 


Experiment 1. 


Serial 
number 
of the 
dilution 

Number of 
microbes in 
20 c.min. 
of that 
dilution 

Cultural result in the tube standing 
upright 

Cultural result in the tube lying flat 

i 

After 24 hours 

l 

After 4S hours 

After 24 hours 

After 48 hours 

1 

400,000 

Growth 

Growth 

Growth 

1 

Growth 

2 

80,000 

Growth 

Growth 

Growth 

Growth 

3 

16,000 

Growth 

Growth 

Growth 

Growth 

4 

3,200 

Growth 

Growth 

Growth 

Growth 

5 

640 

Growth 

Growth 

0 

Growth 

6 

128 

Growth 

Growth 

0 

Growth 

7 

25 

Growth 

Growth 

0 

Growth 

8 

5 

0 

Growth 

0 

0 

9 

1 

0 

Growth 

0 

0 


1 The most convenient method of culture for experiments such as this is the “gas-piston 
method illustrated in the accompanying figure. 

A 

--—==— 1 = 3=3 


B 

—— 




Fig. 1. 


(a) Capillary pipette filled in with culture fluid for anaerobic cultivation. 
(b) The same pipette after drawing out in the flame of a by-pass, (c) The stem 
of the pipette broken off at the throttle with the fluid shaken down to the 
distal end is introduced into a glass nozzle connected up with the gas-supply. 
(d) After the fluid has been driven down to the distal end of the pipette by the 
piston action of the gas the tube is sealed up at the tip, and then in its middlo 
in the flame of a by-pass. 
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An effect essentially similar to that produced by collecting the in¬ 
fection into a restricted region of the cultural fluid ought, as reflection 
will show, to be achievable also by dividing up the culture medium by 
a series of partitions. For the chemical effort which the microbes will 
have to put forth for the transformation of the provided culture medium 
into a really propitious medium will, when that is divided up, be con¬ 
centrated upon a fraction of the whole. 

The experiment, conducted in duplicate, set out in the table below, 
seems to indicate that this does hold good. 


Experiment 2. 


Serial 
number 
of the 
dilution 

Number of 
microbes 
in each 

100 c.mm. 

of the 
dilution 

Volume of dilution taken for anaerobic culture in tubes lying flat. 

100 c.inm. as a single unit 

100 c.mm. 

divided up by gas 1 

into five units of 20 c 

mm. 

A 

B 



A 





B 



1 

102,400 

+ 

0 

+ 

+ 

+ 

+ 

0 ! 

+ 

4- 

4- 

+ 

0 

2 

20,480 

+ 

+ 

+ 

0 

0 

0 

o ! 

4- 

-1- 

0 

0 

0 

3 

4,095 

+ 

+ 

0 

+ 

0 

0 

o ! 

4- 

4- 

4- 

0 

0 

4 

820 

+ 

0 

4* 

+ 

+ 

4- 

+ 1 

0 

0 

0 

0 

0 

5 

165 

+ 

+ 

0 

+ 

0 

0 

0 

+ 

+ 

0 

0 

0 

6 

35 

+ 

4- 

+ 

+ 

+ 

0 

0 I 

4- 

0 

0 

0 

0 

7 

7 

+ 

0 

0 

+ 

+ 

0 

0 

4- 

4- 

0 

0 

0 


1 The dividing up of the column of fluid by bubbles of gas was carried out by the technique 
depicted in the subjoined figure. 



Fig. 2. 


Method of filling into the stem of a capillary pipette a series of unit volumes 
of culture fluid separated by bubbles of gas. (a) Showing method of filling in 
the first unit volume of culture fluid: (a) By-pass in glass nozzle through which 
gas is escaping ; (6) Fiduciary mark on distal portion of the stem of capillary 
pipette, (b) Showing method of filling in gas to partition off the successive unit 
volumes of culture fluid. 
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Other and more interesting experiments falling entirely into line 
with those which have been in question above are the experiments 
devised and carried out by Dr. Alexander Fleming. You have these 
cultural experiments in open tubes displayed for view here. We have, 
first, a culture of the bacillus of Welch obtained by introducing a 
pledget of asbestos into glucose broth left open to the air; secondly, a 
culture obtained under the same conditions with a pledget of cotton¬ 
wool ; thirdly, a culture obtained by the addition of platinum black ; 
fourthly, one obtained with a rust-covered nail; and fifthly, a culture 
obtained by introducing into the open bouillon a hair-fine capillary glass 
tube filled in with a minute quantum of a diluted culture. When we 
take cognizance of all these—and you see we have here in each case a 
turbid and vigorous gas-producing culture—and when we bring what we 
see here into relation with the fact that we obtain cultures also in open 
tubes containing potato, carrot, white haricot beans, bread, cabbage, 
cheese, earth, desiccated and ground-up albumen, and other additions, 
it comes home to us that the common factor here must almost certainly 
be a mechanical factor. And that mechanical factor would appear to 
be the providing of some hole or cranny to serve as a nidus in which 
the microbe can, by concentrating its chemical effort upon a fractional 
portion of the provided culture medium, get a start. Again, when we 
look beyond these test-tube experiments to clinical facts we see that 
the supervention of gangrene is very frequently correlated with the 
leaving behind in the wound of infected portions of clothing; in 
other words, the self-same mechanical factor which is operative in 
the test-tube experiment would seem to come into account also in 
the body. 

(ID Conditions which Goveen the Growth op the Bacillus 
of Welch in the Blood Fluids. 

(a) Bactericidal Factor. 

In the matter of the culture of the bacillus of Welch in the blood- 
fluids the factor which more than any other factor comes into account 
is—and this was shown by Captain d’Este Emery when he was my 
fellow worker at Boulogne—the bactericidal action of the serum. The 
following experiment shows how considerable is this restraining and 
bactericidal action of the normal serum. It brings out also the fact that 
the implanted microbes have a better chance of surviving and estab¬ 
lishing themselves when collected together than when dispersed through 
the blood fluids. 
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Experiment 3. 

This experiment was a companion experiment to Experiment 1 (see p. 5), 
and is to be read in connexion with it. The same bacterial suspension was 
employed, and the procedure was the same, except in the respect that the 
dilutions were made in the author’s serum instead of in glucose broth. 


Experiment 3 (Companion to Experiment 1). 


Serial number i 

Number of microbes in 

Cultural result in the tube 

Cultural result in the tube 

or the dilution | 

20 c.mni. of that dilution 

incubated upright 

incubated lying flat 

1 

400,000 

Growth 

Growth 

2 

80,000 

Growth 

0 

3 

16,000 

0 

0 

4 

3,200 

0 

0 

5 

640 

0 

0 

6 

128 

0 

0 

7 

25 

0 

0 

8 

5 

0 

0 

9 

1 

0 

0 


We see here (computing from the figures for the tubes lying flat— 
i.e., the tube in which the microbes were dispersed through the culture 
medium)—that 1 c.c. of normal serum was capable of disposing of an 
implantation of 4,000,000 (80,000 X 50) gas gangrene bacilli, all of 
which bacilli were (as the control experiment, Experiment 1, shows) 
living bacilli. 

(5) Mechanical Factor. 

Also we can see here that advantage accrues to the blood fluids 
when the microbes are dispersed and cannot co-operate, and dis¬ 
advantage when the microbes are collected together and afforded an 
opportunity of making a combined attack. The influence of this 
factor of dispersing or concentrating the infection comes out more 
clearly when we make similar implantations into duplicate volumes 
of serum; centrifuge the tube containing the one portion and incubate 
it upright, and leave the other tube uncentrifuged and incubate it 
lying flat. 

In the following experiments the cultures were made anaerobically 
by the “ gas-piston ” method. The implantations in Experiments 4 
and 5 were made by the “ method of washes”—i.e., they were made 
by filling into the pipette a unit volume of serum, then filling in a unit 
volume of the microbic suspension or a dilution of this suspension, 
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expelling this, and incorporating the microbes left behind into the unit 
volume of serum. In Experiment 6 graduated dilutions of the bacterial 
suspension were made in serum. 


Experiment 4. 


Amount of microbic suspension implanted into serum 


Washes 


4 3 

2 

l 

i 

i 

Centrifuged tubes incubated Growth Growth 

upright 

Growth 

0 

0 

0 

Uncentrifuged tubes incu- ( Trace 0 

bated lying flat 

I 

0 

0 

0 

0 


Experiment 5. 


Amount of microbic suspension implanted into serum 

I 


Washes 



2 

i 

1 

4 

i ! 

i 

Centrifuged tubes incu¬ 
bated upright 

Growth 
and gas 


Growth 
and gas 

Growth 
and gas 

Growth 

only 

Uncentrifuged tubes in¬ 
cubated lying flat 

Trace 

| Trace 

Trace 

0 

0 


Experiment 6. 


Bacterial suspension progressively diluted with neutralised serum 


2 fold 

4 fold 

8 fuld 

l 

lt> fold 

i 

32 fold 

64 fold 

128 fold 

Centrifuged tubes incu- Growth 
bated upright i 

Growth 

i 

Growth 

Trace 

Trace 

Trace 

0 

Uncentrifuged tubes incu- | Trace 
bated lying flat 

Trace 

Trace 

! 

0 

0 

j 

i o 

0 
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It comes out, as you will see, quite clearly in these experiments that 
the doctrine of the “ non-bacteriotropic nidus ”—which I suggested to 
explain the survival of microbes in an organism which has in its blood 
stream an ample provision of protective substances—is a doctrine which 
applies also to cultivations in serum conducted in vitro. And the full 
details of the experiments, if there were room to give them here, would 
bring out that the more rapidly the concentration of the implanted 
microbes is effected, and the shorter the preliminary exposure to the full 
bactericidal action of the serum, and again the less bactericidally potent 
the serum, the greater becomes the chance that an implanted microbe 
will get a start and go on from that to produce a generalized infection. 

Up to this point the problem of the conditions which govern the 
growth of the bacillus of Welch in the blood fluids has been treated as 
if practically all that was of moment was to withdraw by mechanical 
methods the implanted microbes from full exposure to bactericidal 
power of blood fluids. But even here the factor which is in ultimate 
analysis the operative factor is, of course, the chemical factor. What 
comes into account is, on the one hand, the diminished mass effect 
exerted by the bacteriotropic action of the serum upon the microbes; 
and, on the other hand, the increased mass effect exerted by the 
products elaborated by the chemical activity of the microbes upon the 
phylactic elements of the blood fluids. 

When the bacillus of Welch grows freely in serum it reduces the 
antitryptic power of the medium and it elaborates acid. Concurrently, 
as it would seem with this, the microbe starts to grow with phenomenal 
rapidity after the manner of an avalanche gathering force as it goes. 
Our next task must be to inquire whether there is any causal relation 
between the reduction of antitryptic power and the precipitate 
progression of the culture. 

(c) Experiments showing that the Culture of the Bacillus of Welch in 
Serum is Largely Governed by the Antitryptic Power 
of the Blood. 

The question as to what it is that converts the pus of neglected 
wounds into an ideally propitious culture medium for the gangrene 
bacillus and every other species of microbe presented itself very early 
in the course of this war. To that question I proposed an answer, and 
I think with every day it has become clearer that it was the right 
answer. That answer was to the effect that what stands in the way of 
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free growth of all micro-organisms in the blood fluids is the antitryptic 
power. We have to suppose in connexion with this that the antitryptic 
power inhibits the digestive processes which must precede the con¬ 
version of the native albumins of the blood into congenial pabulum for 
microbes. It therefore seemed to follow that if trypsin were directly 
added to the blood fluids, or else if trypsin were indirectly added, and 
this is what occurs in stagnant pus through the disintegration of the 
leucocytes, we should have a corruption of the discharges —i.e., a dis¬ 
integrative change which would allow every manner of microbe to 
cultivate itself therein without restraint. In brief, what I suggested 
was that the antitryptic power is the guardian of the blood. In 
connexion with this I would point to the experiments of my fellow 
workers, Captains S. R. Douglas and L. Colebrook. They have shown 1 
that haemocultures, otherwise so frequently infertile, can very often be 
rendered fertile by the addition of trypsin to the culture medium. And 
the following experiments, conducted^with the bacillus of Welch, show' 
exactly the same thing. 

Experiment 7. 

A twenty-four hours’ culture of the bacillus of Welch, grown upon agar 
flushed with serum, was suspended in a convenient quantum of glucose broth. 
This was found to contain 350 millions of bacilli per cubic centimetre. 
Graduated dilutions of the suspension were then made in a serum (A. E. W.’s) 
which neutralized an equal bulk of a twenty-five fold dilution of trypsin. 
Another precisely similar series of dilutions was made in another sample of 
the same serum to which had been added one-twenty-fifth of its bulk of the 
same sterile trypsin undiluted. Six 20 c.mm. volumes of each successive 
dilution of either serum w T ere then taken up into calibrated capillary pipettes 
for anaerobic cultivation. The cultural results as determined by microscopic 
examination were as set out below. 


Uu&ltered serum 


Serial number 

Number of microbes in the 


of the 
dilution 

20 c.mm. volume which was 
cultivated 

Number of fertile cultures 

1 

X 

7,000,000 

6 out of 6 

2 

1,400,000 

5 

II 

6 

3 

280,000 

0 


G 

4 

66,000 

0 

11 

6 

5 

j 11,200 

0 

II 

6 

6- 

| 2,240 

0 

11 

6 

7 

450 

0 

II 

6 

8 

90 

0 

II 

6 

9 

18 

0 

11 

6 


Trypsiniaed serum 


Number of fertile cultures 


6 out of 
6 
C 
5 
2 
0 
0 
0 
0 


Lancet , 1916, ii/p. 180. 
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We see here that for the infection of 20 c.mm. of trypsinized 
serum there were required fifty times fewer microbes (33,600 as con¬ 
trasted with 1,700,000) than for the infection of the same quantity of 
unaltered serum. 


Experiment 8. 

Here in the one set of tubes a wash of trypsin of the bacillus of Welch 
was added to serum, followed by a wash, or fraction of a wash ; in the control 
tubes larger quanta of microbial culture were implanted. 


Control 

tubes 


Trypsin 

tubes 


r Serum -f 3 washes of bacterial suspension ... ! 

• t +2 ,, ,, ,, 

,, -fl wash of ,, ,, 

>> 4- ^ 99 99 19 ••• ••• 

99 "b i 99 99 *9 ••• 

1 Serum 4- 1 wash trypsin, 1 wash bacterial sus¬ 
pension 

Serum 4- 1 wash trypsin, J wash bacterial sus- | 
pension 


No growth 

M 


Abundant growth with gas 


99 99 99 


Experiment 9. 

Here the same procedure was followed. 


Control 

/ Serum -f 4 washes of bacterial suspension 

... No growth 

tubes 

9* 

“b 3 ,, ,, ,, 


con¬ 

taining 

>9 

+ 2 ,, ,, ,, 

4- 1 wash of ,, ,, 

... ,, 

normal 

9 9 

“1“ i 9 9 9 9 99 


serum 

\ 

9 9 

"f" i 9 9 9 9 >9 

... 1 ,, 

Tubes \ 




con¬ 

Serum 4- 2 washes of bacterial suspension 

... ; Abundant growth with gas 

taining 

8 ** 

4- 1 wash of ,, ,, 

#r * . 

tryp- 

9 9 

J 9 9 9 9 9 9 

••• | 99 99 99 

sinized 
serum ' 

99 

"t* i 99 99 99 

••• 99 99 99 


i 


Experiment 10. 

Here again the same technique was employed except in the respect that the 
trypsinized serum was prepared by adding 1 unit volume of trypsin respectively 
to 9, 19, and 39 unit volumes of serum. The serum was A. E. W.’s serum, 
which neutralized an equal volume of a twenty-five-fold dilution of trypsin. 
The cultural results were as set out below. 
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Amount of bacterial suspension implanted 


Washes 



s 

o 

l 

1 

i 

1 

1 

H 

Sefum without addition ... 

Trace 

Trace 

0 

0 

0 

0 

Serum -f of its volume of 

trypsin 

Growth 

Growth 

Trace 

Trace 

Trace 

0 

Serum + of its volume of 

trypsin 

Growth 
and gas 

Growth 

Growth 

i 

Growth 

Growth 

Growth 

Serum -f ^ of its volume of 
trypsin 

Growth 
and gas 

Growth 
and gas 

Growth 
and gas 

Growth 
and gas 

Growth 
and gas 

Growth 
and gas 


To this experiment may be added the following which brings out 
that there is a general but not a perfect correlation between the anti- 
tryptic power of the serum and its power of resisting infection by the 
bacillus of Welch. 


Experiment 11. 


Infection-resisting (phylactic) power 


Amount of culture implanted 


Derivation of the 
scrum 

Antitryptic power* \ 
of the serum 

i 


3 

« 

Washf 

1 

!S 

4 

1 

1 * 

Patient with serious 

10 units 

0 

0 

0 

0 

0 

i 

0 

compound fracture 

(reciprocal of T/10) 1 







Patient with perfora¬ 

6*6 units 

Trace 

0 

0 

0 

0 

0 

ting wound of chest 

j (reciprocal of T/15) 






Patient with gangrene 

6*6 units 

Growth 

0 

0 

0 

0 

0 

infection of leg 

(reciprocal of T/15) 







Patient with serious 

5 units 

Growth 

Growth 

Growth 

Growth 

Growth 

0 

flesh wound 

(reciprocal of T/20) 







Patient with serious 

5 units 

Growth 

Trace 

0 

0 

0 

0 

flesh wound 

(reciprocal of T/20) 







Normal man 

5 units 

Growth 

Growth 

Growth 

0 

0 

0 


(reciprocal of T/20) 








* Here, as elsewhere, the antitryptic power was measured by finding out what dilutionjof 
trypsin was neutralized by an equal volume of serum. By dividing in each case the figure 
representing this dilution into 100 we obtain the reciprocals, figures which provide a very 
convenient expression for the results of antitryptic measurement. 
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(d) Experiments showing that the Growth of the Bacillus of Welch 
in the Blood Fluids is promoted by the addition of Acid . 

When we note that the bacillus of Welch when growing freely in 
serum turns it acid; and reflect upon the fact that all serum cultures 
of the microbe, whether in vitro or in the living body, begin with 
difficulty, and then, after reaching a certain critical point, progress 
avalanche fashion , we inevitably, as in regard to the reduction of the 
antitryptic power of the serum, ask ourselves whether the characteristic 
avalanche-like acceleration of growth may not be a direct result of 
this particular change in the medium. 

The answer is given in the following experiments. 

Experiment 12. 

Seven unit volumes of serum were neutralized by the addition of two unit 
volumes of a N/10 sulphuric acid—the control sample of serum being diluted to 
the same extent with physiological saline solution. This done, the antitryptic 
power of the two samples of serum was measured. It worked out in each case 
as three (approximately)—i.e., a unit volume of each of the sera neutralized a 
forty-fold and failed to neutralize a thirty-fold dilution of the trypsin. These 
preliminaries completed, the resistance of the two sera to infection by the 
bacillus of Welch was investigated by aspirating into a capillary pipette a unit 
volume of a thick bacterial suspension, and following up in each case (I call 
this the after-wash method) by a series of unit volumes of serum. These 
successive after-washes were divided off by bubbles of coal-gas introduced 
by the technique already explained (vide footnote, p. 7). The results 
after twenty-four hours’ culture were as shown in the table below. 



- 

-- 

Cultural results 

After-wash 



First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

1 

Neutralized serum ... 

Growth 

Growth 

: 

Growth 

Growth 

Growth 

Growth 

Growth 

Correspondingly diluted 

0 

0 

0 

0 

0 

0 

0 

serum 









Experiment 13. 

As in the last experiment, 7 unit volumes of serum were mixed in the one 
case with 2 unit volumes of N/10 sulphuric acid, and in the other with 2 unit 
volumes of physiological salt solution. The sera were then put away for 
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twenty-four hours. The antitryptic power of each sample of serum was then 
tested. It worked out, in the case of the neutralized serum , as less than 3 3 
units and greater than 2*5 units, in the case of the correspondingly control 
sample of serum as less than 4 units and greater than 3*3 units. Graduated 
dilutions of a suspension of Welch’s bacillus were then made upon slides by 
the wash-volume (-y) method—i.e., in each case a wash of bacterial sus¬ 
pension or implanted serum was carried over into a unit volume of serum to 
make the next dilution in series. An unmeasured sample of acid dilution was 
then 'drawn up into the stem of a capillary pipette, the successive volumes 
being'separated by bubbles of coal-gas. The experiment was carried out in 
duplicate in the case of each serum. The cultural results were as follows:— 


Cultural results 

Dilution 



i 

2 

3 

4 1 

5 

6 

7 

Neutralized serum 

Pipette No. 1 ... 

... | Growth 

Growth 

Growth 

Growth 

Growth 

Growth 

Growth 

,, ,, 2 ... 

... Growth 

Growth 

Growth 

0 

0 

0 

0 

Control serum :— 

Pipette No. 1 ... 

... j Trace 

0 

0 

0 1 

0 

0 

0 

** ,, 2 ... 

... ! 0 

l i 

0 

0 

0 

I 

0 

0 

0 


Experiment 14. 

Normal serum was neutralized by the addition of N/10 sulphuric acid and 
then mixed with one-ninth of its bulk of a five-fold dilution of trypsin. The 
control sample of serum was diluted to the same extent with 0*85 per cent. 
NaCl solution. Both specimens were then implanted with a suspension of the 
bacillus of Welch by the after-wash method. 





Cultural results 







After 

-wash 





| First Second 

Third 

i Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Neutralized and 

Growth Growth 

Growth 

Growth 

Growth 

Growth 

Growth 

Growth 

trypsinized serum 








Control trypsinized 

Growth | 0 

0 

0 

0 

0 

i 0 

0 

- serum 

^ i 
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Experiment 15. 

This given in tabular form below is self-explanatory. 


Serum implanted with 3 washes of bacterial suspension 
o 

»> »» »» * >» »» >» 

ti it 1 1 1 wash 11 %9 

Serum neutralized (by adding 2 volumes of N/10 sulphuric acid to 
7 volumes of serum) and implanted with one-fifth wash of bacterial 
suspension 

Serum acidified (by adding 3 volumes of N/10 sulphuric acid to 7 volumes 
of serum) and implanted with one-fifth wash of bacterial suspension 


No growth 


Copious growth 


This series of experiments makes it, as it seems to me, quite indubit¬ 
able that additions of acid convert the serum into an eminently favour¬ 
able medium for the bacillus of Welch, and it is clear from the data set 
forth in connexion with Experiments 12 and 13 that this effect is 
obtained quite apart from any reduction of the antitryptic power. We 
have seen that the converse of this last also holds true, the reduction of 
antitryptic power, quite apart from any addition of acid, converts the . 
serum into a very favourable culture medium for the micro-organism. 
And I think there can be no question that when these two factors co¬ 
operate we have a combination which adequately accounts for the 
avalanche phenomenon, which is the outstanding feature in the biology 
of the bacillus of Welch, both when it grows in the blood fluids in 
vitro, when it grows in the dead body, and when in the living body 
it invades the tissues, giving rise to spreading “ gas-gangrene.” We 
have next to study the growth of the bacillus of Welch in the 
dead body. 


(Ill) Conditions which Govern the Growth of the Bacillus of 
Welch in the Dead Body. 

Already in Welch’s very first publication upon the Bacillus aero- 
genes capsulatus —the microbe which now bears his name—it is put 
upon record that if a culture is introduced into the blood-stream of a 
rabbit, and the animal is then killed and put into the incubator, the 
whole organism will be rapidly invaded. Gas is generated in the 
blood ; the condition known as “ foaming liver ” is produced; and the 
peritoneal cavity is, after six or more hours, blown up with gas. As 
soon as we set ourselves to think out what all this imports, we see that 
it must mean that the chemical changes occurring in the blood and 
F—2 
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liver after death transform the blood fluids into an eminently favourable 
medium for the cultivation of the bacillus of Welch. 

The following experiments show that this inference is correct. 

Experiment 16. 

Rabbit No . 1.—The animal, injected intravenously with 3 c.c. of a broth 
culture of the bacillus of Welch, was killed five minutes after, and was then 
placed in the incubator. A sample of blood was taken before and a series of 
samples after injection. In each case film preparations were made and 
examined, and measurements of the antitryptic power and of the blood alka¬ 
linity were undertaken. These are recorded in tabular form below. In regard 
to the film preparations, it will suffice to say that no microbes were micro¬ 
scopically discoverable in any but the last specimen; here they were numerous. 
After six hours the animal was blown up with gas and the liver was foaming. 


Times when the samples of blood were collected 

Measurements of antitryptic power and 
chemical reaetion of the serum 

Antitryptic power 
(units) 

Chemical reaction * 

Immediately before injection 

3 

Alkaline N,40 

5 minutes after injection 

2 

— 

10 „ „ „ (heart blood) 

1*6 

Alkaline N/50 

3 hours „ „ „ ,, 

1*6 

,, N/60 

6 ,, 19 If 99 »» 


Acid 

* Here and elsewhere in this paper the alkalinity of the blood was 

measured by the 


method described in the author’s “Technique of the Teat and the Capillary Glass Tube” 
(Constable, London). 

We have here evidence that—presumably as a result of a destruc¬ 
tion of leucocytes—the antitryptic power of the blood is progressively 
reduced; and that—no doubt as a consequence of lactic acid produc¬ 
tion in the muscles—the blood fluids lose their alkalinity and finally 
become acid. One can hardly doubt that it is these changes which 
favour the growth of Welch's bacillus in the dead rabbit. That the 
anaerobic conditions do not here play any decisive r61e will appear in 
connexion with Experiments 19 and 20. 

Experiment 17. 

Rabbit No. 2.—The rabbit was injected intravenously with 1 c.c. of an 
aerobically grown potato-broth culture, and was killed immediately after. As 
in the last case, film preparations of the blood were examined and measure- 










The Royal Society of Medicine 


19 


ments of the antifcryptic power and alkalinity carried out. In films made three 
and a half hours after death hardly any microbes could be detected. In 
preparations made four and three-quarter hours after death they numbered 
6-8 to the microscopic field. At the end of six hours the animal was blown up 
with gas, and the liver was honeycombed with small cavities containing a 
foaming and tryptic fluid. 


Times when the samples of blood were collected 

Measurements of antitryptic power and 
chemical reaction of the serum 

Antitryptic power 
(units) 

Chemical reaction 

Immediately before injeotion 

4*5 


15 minutes after injection (heart blood) 

5*5 

Alkaline N/35 

3A hours „ ,, „ „ 

4-5 

„ N/80 

4f ,, ,, ft tt tt 

3*6 

— 

6 ,, u ft it M 

2*2 

Acid 


Experiment 18. 

Babbit No. 3.—This received intravenously 1 c.c. of a culture of the bacillus 
of Welch grown aerobically in potato broth, and the animal was killed fifteen 
minutes after tlbe injection and placed in the incubator. Samples of blood were, 
taken and examined as in the previous experiments. A single microbe was* 
found in the blood film made two hours after death. The liver seven hours* 
after death was torn to pieces by gas and looked, except for the fact that its* 
colour was a dark brown red, like a mass of coral as obtained from the swim- 
merets of a hen-lobster; films'prepared from it showed an almost solid mass 
of microbes. The results of the measurements of antitryptio power and blood 
reaction are subjoined. 


Times when the samples of blood were collected 

Measurements of antitryptic power and 
chemical reaction of the serum 

Antitryptic power 
(units) 

Chemical reaction 

Immediately before injection 

3 

Alkaline N/80 

15 minutes after injection ... 

3 

,, N/SO 

2 hours after injection (heart blood) ... 

1-8* 

Acid 

4 i, tt it ft »> 

1-6* 

tt 


Measured after serum had been neutralized with washes of N/10 NaOH. 
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Experiment 19. 

Babbit No. 4.—A sample of blood was taken from this animal, and it was 
then killed and placed in the incubator, without receiving any injection. The 
second samples of blood were taken three hours after death respectively from 
the S.V.C. and from the I.V.C. and hepatic vein. Sample 3 was taken from 
the heart five hours after death. The results of the measurements of 
antitryptic power, blood reaction, and phylactic (infection resisting) power are 
subjoined. 



Antitryptic power 

1 

Chemical reaction 

Serum, Sample 1 ... 


3 units 

Alkaline N/30 

»» >> 2 ... 

... ... . . . 

3 „ 

Tryptic * 

„ N/80 

,, „ 2b ... 


Acid N/150 

i, i> 3 


Tryptic * i 

„ N/75 


Infection Resisting (Phylactic) Power. 



Amount of culture implanted 


Washes 



3 

2 

I 

1 1 

I 4 


* 

j l » 

.Serum, Sample 1 

0 

0 

0 

0 

0 

0 

1 

! 0 0 

■ 

M n 2 

— 

— 

Growth 
and gas 

Growth 
and gas 

Growth 
and gas 

Growth 
and gas 

Growth 1 Growth 
and gas 1 and gas 

ii »i 2 b 



Growth 
and gas 

Growth 
and gas 

Growth 
and gas 

Growth 
and gas 

Growth . Growth 
and gas j and gas 


* Determined after serum had been neutralized by washes of N/10 NaOH. 


It is evident from the results set out here that the blood changes 
which convert the blood fluids after death into an eminently favourable 
culture medium for the bacillus of Welch are chemical changes which 
occur spontaneously, and quite independently of the inoculation of that 
bacillus. Furthermore, when we consider that the cultures, the results 
of which are set out above, were in the case of all three samples of 
serum made anaerobically, we recognize that the rapid pullulation of 
the microbe in the dead body cannot be attributable to the anaerobic 
conditions prevailing there. 
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Experiment 20. 

Here a sample of blood was taken from a cat and the animal was then 
immediately killed and placed in the incubator. Sample 2 was taken from the 
heart three hours after; Sample 3 six hours after. As in the last case, the 
antitryptic power, the blood reaction, and infection-resisting power of these 
samples were measured. It will be seen that except for the fact that the anti¬ 
tryptic power is maintained unaltered the results are precisely the same as 
those obtained in the rabbit. 



Antitryptic power 

Chemical reaction 

Serum, Sample 1 ... 

4 

Alkaline N/50 

„ „ 2 ... 

4 

„ N/150 

„ ,, 3 ... 

4 

Faintly acid 


Infection Resisting ( Phylactic) Power 


Amount of culture which was implanted 


Washes 



3 

1 

2 

l 

h 

i 

Serum, Sample 1 

0 

0 

0 

0 

0 

„ 2 

,, ,, 3 

Growth and 
gas 

Growth and 
gas 

Growth and 
gas 

1 

Growth and 
gas 

Growth and 
gas 

Growth and 
gas 

Growth and 
gas 

Growth and 
gas 


<IY) Conditions which Govern the Growth of the Bacillus of 
Welch in the Living Organism, in Particular on the 
Blood Changes which supervene (a) when the Bacillus 
of Welch is inoculated into the Blood Stream or Sub¬ 
cutaneous Tissue, and ( b ) when the Microbe invades 
the Tissues from a Wound producing Gas Gangrene and 
the characteristic Toxemia which is associated with 
this. 

Disposing my data in accordance with the scheme thus indicated 1 
may set forth first, adding here and there brief comment, certain data 
furnished by blood examinations undertaken upon rabbits inoculated 
intravenously with cultures of the bacillus of Welch. 
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(a) Experiments in which the Bacillus of Welch was Inoculated 

Intravenously into Babbits. 

Experiment 21. 

Babbit No. 5.—This was a companion rabbit to Babbit 3 (Experiment 18), 
and it was inoculated intravenously with 1 c.c. of the same potato broth 
culture as was there employed. A comparison of the figures given below with 
those given in connexion with Experiment 18 shows up to the nineteen hours 
after the injection profound differences between the two. Here the alkalinity 
of the blood remains practically unaffected and the antitryptic power sinks 
away only very slowly. Thereupon, apparently quite suddenly, the rabbit 
became collapsed and the circulation flagged so much that blood was un¬ 
obtainable from the ears (these were stone cold) and had to be drawn off 
from the femoral artery. Bespiration was 80 to 100 in the minute, and the 
clinical picture corresponded to that of the classical “ acid rabbit ” of 
Walther and Stadelmann—i.e., to the clinical picture seen when a rabbit is 
overdosed with hydrochloric acid. The details of the experiment are as 
follows:— 



Measurements of antitryptic power 


and alkalinity 

Times when the samples of blood were collected 




Antitryptic power 

Alkalinity of blood 

Immediately before injection 

3*6 

N/30 

15 minutes after injection ... 

2*2 

— 

4 hours t} ,, 

30 

— 

19 ), i* i» ••• ••• 

2*5 

N/35 

21 ,, it it ••• 

4-0 

N/50 

23J „ ,, ,t (1J hours after death) 

1-6 

N/180 


Owing to the difficulty of procuring sufficient rabbits only two more 
experiments of this kind were made. So far as the first hours of 
observation are concerned, both of these results are similar to those 
obtained in Experiment 21; but neither of them gave any evidence in 
corroboration of the view that death in infection by the bacillus of 
Welch is ushered in by an acidsemia. This, however, may be dis¬ 
counted, for the animal in each case died unexpectedly in the night. 
The data relating to one of the two rabbits—a rabbit that was found 
dead eighteen hours after the intravenous injection of a small quantum 
of culture—are given below. 
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Experiment 22. 



Measurements of antitryptic power 


and alkalinity 

Times when the samples of blood were collected 




Antitryptic power 

Alkalinity of blood 

Immediately before injection 

3*0 

N/40 

10 minutes after injection ... 

2-6 

N/40 

30 ,, > > i> 

2-0 

j N/40 

2 hours ,, ,, 

2 0 

! N/40 

6 f| M »» 

1*5 

N/45 


We pass now from the consideration of rapidly fatal intravenous 
inoculations, to which there is no obvious immunizing response, to study 
the effects of subcutaneous inoculations in the case of animals who for 
the most part respond and survive. 

(b) Experiments in which the Bacillus of Welch was Inoculated 
Subcutaneously into Guinea-pigs and White Rats. 

Here also observations were made upon the antitryptic power and 
the alkalinity of the serum from the circulating blood. In addition—for 
it was possible to do this until such time as the local effusion was 
either absorbed or broke through the skin and was lost—determinations 
were made also of the antitryptic power and alkalinity prevailing at the 
seat of the inoculation. In each case the results are set out in the 
form of charts. Upon these the unbroken line is the curve obtained 
from the circulating blood; the interrupted line the curve from the 
oedema fluid. And in each case the scale is a scale of reciprocals—i.e., 
the figures are the quotients obtained by taking the dilution of the 
reagent which neutralized the effect of an equivalent volume of serum 
and dividing this into 1,000. 


Experiment 23. 

Guinea-pig No. 1.—The animal was inoculated subcutaneously in the leg 
with O'l c.c. of a twenty-four-hour-old potato-broth culture aerobically grown. 
Beginning in the leg the effusion gradually spread* over the whole of the belly, 
and finally after three days the skin broke down—the animal afterwards 
recovering and the wound healing over. The film preparations made from 
the effusion showed at first very numerous and afterwards only few bacilli. 
(See Chart I, G 1, p. 25.) 
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Experiment 24. 

Guinea-pig No. 2.—The animal was inoculated subcutaneously with 0*3 c.c. 
of a twenty-four-hour-old potato-broth culture aerobically grown. Local 
effusion was well developed after eighteen hours ; it increased in quantity up 
to forty-eight hours and then broke through upon the skin and leaked away, 
the wound afterwards healing up and the guinea-pig making a good recovery. 
(See Chart II, G 2.) 


Experiment 25. 

Guinea-pig No. 3.—The animal was inoculated subcutaneously with 0*3 c.c. 
of a twenty-four-hour-old potato-broth culture aerobically grown. Local 
effusion was well developed after twenty-one hours. After twenty-seven hours 
the subcutaneous tissue, as soon as it became flaccid through withdrawal of 
fluid, filled up rapidly with gas, and the animal died thirty-three hours after 
the injection. ( See Chart III, G 3.) 

Experiment 26. 

White Rat No. 1.—The animal was inoculated subcutaneously with 0*7 c.c. 
of a twenty-four-hour-old potato-broth culture aerobically grown. Local 
effusion was well developed sixteen hours after, and from the second day 
onwards the lesion became indurated and the oedema gradually disappeared, 
the animal making a perfect recovery. ( See Chart IV, El.) 

Experiment 27. 

White Rat No. 2.—The animal was inoculated subcutaneously with 0*6 c.c. 
of a twenty-four-hour-old potato-broth culture. The local lesion ran the same 
course as in the first rat, and the animal, after being very ill for two days, made 
a perfect recovery. (See Chart V, E 2.) 

Experiment 28. 

White Rat No. 3.—The animal was inoculated subcutaneously with three- 
fifths of a twenty-four-hour-old potato-broth culture. There was less effusion 
than in the case of the first two rats, and by the second day it had been 
completely absorbed. The animal was never really ill. (See Chart VI, E 3.) 

It is brought out very clearly in these charts that infection by the 
bacillus of Welch produces as a rule both a local and a general acidosis, 
and it will be seen—and, of course, this was to be expected a priori — 
that we have always a more pronounced acidosis in the local lesion than 
in the general blood stream. Where, as in Chart III, the acidsemia 
becomes very pronounced the animal succumbs. And where, as in 
Chart VI, there is no acidaemia the animal is never seriously ill. 
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Turning to the antitryptic power, we see that in all cases without 
exception—and when we turn back we can see indications of this 
also in the rabbit experiments (vide Experiment 21)—the curve which 
represents the antitryptic power of the blood rises. It rises very steeply 
where, as in Chart YI, the animal deals triumphantly with its infection; 
andjit rises only very little where, as in Chart III, the animal puts up 
only a very feeble fight. 

It also holds true of the curve of the antitryptic power of the oedema 
fluid in Charts I, II, IV, and Y, that as the animal begins to recover it 
rises, following the curve of the blood, and we see in Chart III that the 
oedema fluid may become tryptic in the case where the animal fails to 
stand up against the infection. 

(c) Observations Made on Man. 

We have now by experiments conducted in vitro, and in the dead, 
and living animals, collected sufficient data to enable us to construe 
aright such observations as it may be practicable to make upon men 
suffering from wounds infected by the bacillus of Welch, or from that 
spreading tissue infection which is spoken of as “gas gangrene,” or 
again from that sharply characterized toxsemic condition which is the 
ultimate outcome of that infection. 

A commencement may be made by setting out in tabular form the 
results of a series of antitryptic measurements made by me on three 
consecutive days in a Casualty Clearing Station. These results relate 
to men all recently admitted to hospital with severe and highly infected 
wounds—cases of manifest “ gas gangrene ” being here specially 
excluded. I may further explain that many of the cases which were 
examined on the first day were examined also on the second, and 
similarly many of the cases examined on the second were re-examined 
on the third day. (See Table I.) 

It is brought into clear view by the summary that—and I have 
already on previous occasions emphasized this point—every microbic 
infection of wounds (and the same probably holds of all microbic 
infections and inoculations of vaccine) is followed by a rise in the anti¬ 
tryptic power constituting a non-specific immunizing response—that 
response being greater or less in accordance with the degree of the 
severity of the infection. Moreover, consideration of the figures for 
the successive days indicates that as the septic condition develops the 
antitryptic power gradually increases. I next take from the foregoing 
table its data relating to the antitryptic power in heavily infected 
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Table I.—Measurements op the Antitryptic Power op the Blood op Normal Men, 
Slightly Wounded Men, and Heavily Wounded Men, excluding those affected 
with “Gas Gangrene.’ 1 


Date 

Normal men 

Slightly wounded men 

Heavily wounded men, 
excluding cases of gas gangrene 

A.T.P. of the 
individual men 

Average 

A.T.P. of the 
individual men 

Average 

A.T.P. of the 
individual men 

Average 

January 5, 

4*4 4*4 

4-4 

5*7 

3-6 

5*5 

11-4 80 

8-5 

1916 


units 

4-4 

4*4 

units 

11*4 8*0 

units 




11-4 

4*4 


4.4 n .4 





4*4 



5*7 6*6 








5-0 8-0 








13*3 


January 6 , 

5*7 4*4 

5*0 

5.7 

5-7 

5*7 

11-4 10*0 

10-9 

1916 


units 

57 

5*7 

units 

160 160 

units 



. 

5*7 



11-4 5*7 








5-7 


January 7, 

4*4 5 0 

4-7 

8*8 

4.4 

6*3 

22*2 11*4 

16*1 

1916 


units 

4-4 

5-7 

units 

18*1 18-1 

units 




5*7 

8*0 


11-4 13-3 








18-1 



Summary 

4*7 



5-8 

— 

11*3 



units 



units 


units 

Antitryptic index 

1 



1*23 


2*4 


Table II.—Summary op Measurements op Antitryptic Power and Blood Alkalinity 
made upon Heavily Infected Patients not affected with “Gas Gangrene” and 
“Gas Gangrene” Patients Respectively. 




■ Antitryptic power 

Blood alkalinity 

Heavily infected patients | 

Number of patients 

25 

10 

exclusive of cases of 
spreading gas gangrene - 
bacillus infection 

examined 

Range of variation 

5*7 to 22*2 units 

N/30 to N/35 

within the group 

(vide Table I) 

1 

(Average for the group... 

11*3 units 

N/31-5 

Patients suffering from 

Number of patients 

14* 

' 15* 

spreading gas gangrene 
bacillus infection and - 

examined 

Range of variation 

5 to 22 units 

N/40 to N/80 

intoxication 

within the group 

(vide Table III) 


k Average for the group .. 

11*2 units 

1 

N/55 

Normal men ... 



N/30 to N/35 


The majority of these patients are those inoluded in Table III. 
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patients not affected with “ gas gangrene,” supplement these with 
data furnished by measurements of their blood alkalinity; and then 
contrast these with data furnished by measurements of antitryptic 
power and blood alkalinity carried out on “ gas gangrene ” patients, 
adding also for comparison figures which apply to normal men. 

These data are incorporated in Table II. 

Scrutiny of this table reveals that with regard to antitryptic power 
there is absolutely no difference between heavily infected patients not 
suffering from “ gas gangrene ” and patients suffering from that 
infection. When, however, we turn to the column headed “ Blood 
alkalinity,” we see that while the blood alkalinity of the heavily 
infected patient corresponds exactly with the normal, in the “ gas 
gangrene ” patient—and, of course, only quite pronounced cases of 
“ gas gangrene ” were taken for examination—the blood alkalinity is 
very clearly reduced. In other words, the figures here brought 
together bring out the fact that the toxaemia of “ gas gangrene ” is an 
acidaemia. 

In Table III, here concentrating attention on cases of “gas gan¬ 
grene,” I go more into detail and set out a series of measurements of 
the antitryptic power and alkalinity of the circulating blood in those 
cases and also measurements of the antitryptic power and alkalinity of 
lymph obtained from the infected tissues. At the end of the table I 
add, for purposes of comparison, the details of the examinations made 
in two cases which might—though, in point of fact, the error was in 
neither case committed—have been regarded as “ gas gangrene ” cases. 
I further include in the table six observations bearing on the treat¬ 
ment of “ gas gangrene ” acidaemia by the intravenous administration of 
alkalies. 


Table in. 


Serial 

number 

! Brief outline of tlie case 

Data with regard to the 
antitryptic power and 1 
alkalinity of the blood 

Data with regard to the 
antitryptic power and 
alkalinity of the lymph 
in the infected tissues 

1 

' 1 

Spreading gangrene bacillus invasion 
in subcutaneous tissue of arm, with 
coppery discoloration and crepita- ! 
tion ; amputation of arm 

A.T.P.y 8 units 

(Edema fluid from 
tissues close to the 
wound : Tryptic. 
(Edema fluid from 
spreading edge: 
A.T.P.y 2*2 

2 

Clinical features as in Case 1 

A.T.P. , 6*G units 

(Edema fluid from 
tissues above the 

1 wound: A.T.P.y 1-6 
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Table III— (continued). 


Serial 

number 


3 


4 


5 


6 


7 


8 



Data with regard to the 

Brief outline of the case 

anti tryptic power and 
i alkalinity of the blood 


Multiple shrapnel wounds of leg with 
spreading gangrene bacillus infec¬ 
tion in subcutaneous tissue; acute 
toxaemia, with rapid respiration, 
impalpable pulse, and cold creeping 
upwards from extremities; intra¬ 
venous injection of 16 grm. of 
NaHCO s ; death 12 hours after 
onset of toxaemic symptoms 
Extensive wound of thigh ; spreading 
gangrene bacillus infection involving 
knee and spreading in subcutaneous 
tissue of the thigh with crepitation; 
amputation of thigh; death 48 
! hours after operation 


Before intravenous 
injection: Alka¬ 
linity, N/80; 
A.T.P., 6*6 units. 
10 minutes after 
injection: Alka- 
. Unity , N/50; 
A.T.P., 6*6 units 

A.T.P ., 11*4 units; 
Alkalinity, N/50 


Compound fracture of thigh with 
extensive flesh wound ; rapidly 
i spreading gangrene bacillus infection 
1 of tissues ; acute toxaemia ; icteric 
! serum* ; culture of the bacillus of 
Welch from blood 4£ hours, intra¬ 
venous injection of 8 grm. 
j of NaHC0 3 8 hours, and death 
14 hours after onset of toxaemic I 
! symptoms 

1 Compound fracture of ankle; acute 
I toxaemia with collapse, precluding 
| operation; injection of 20 grammes 
1 of lactate of soda; condition rapidly 
I improved and amputation carried 
out; in evening patient was sitting 
up, next morning general condition 
very satisfactory, and patient made j 
a good recovery 

Extensive wound in upper third of 
arm ; gangrene with dark livid 
discoloration and haemorrhagic 
! blisters, with purple mottling 
I extending over the shoulder; pro¬ 
found toxaemia ; 10 grm. of 

I NaHC0 3 intravenously ; disarticu- 
I lation at shoulder; next morning 
I general condition satisfactory and 
' patient made a good recovery 
I Very numerous shrapnel wounds of 
both legs; gangrene bacillus infec¬ 
tion spreading out from these in the 
form of infiltrated copper-coloured 
patches | 


Before intravenous 
injection: A.T.P., 

5 units; Alkalinity , 

N/50. 5 minutes 

after injection : 
A.T.P., 5 units; 
Alkalinity, N/50. 

6 hours after injec¬ 
tion : A.T.P., 5 

units ; Alkalinity, 
N/50 

Before injection: 
Alkalinity, N/50. 
Immediately after: 
Alkalinity , N/50. 

7 hours after : 

Alkalinity , N/50. 

Next morning : 
Alkalinity , N/40 

At time of opera¬ 
tion : Alkalinity, 
N/70. 6 hours 

after : Alkalinity, 
N/60. Next day : 
Alkalinity , N/40 


A.T.P., 20 units; 
Alkalinity , N/50 


Data with regard to the 
anti tryptic power and 
alkalinity of the lymph 
in the infected tissues 


Fluid from knee : 
A.T.P., 2 units; 

Alkalinity, N/50. 
Fluid from sub¬ 
cutaneous tissue : 
A.T.P., 3-3 units 
Alkalinity , N/40 


(Edema fluid from 
upper arm : Alka¬ 
linity, N/200. 
(Edema fluid from 
lower arm : Alka¬ 
linity, N/60 


(Edema fluid from 
infiltrated copper- 
coloured patches : 
A.T.P., 6*6 units; 
Alkalinity , N/60 


1 It is a special feature of the blood in gas gangrene toxaemia that the serum is of a 
characteristic deep yellow colour. There is also, as in most cases of serious bacterial 
intoxication, a very heavy buffy coat. 
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Gangrene of leg spreading upwards; 
amputation at middle of thigh 

Massive gangrene infection of all 
muscles of anterior aspect of thigh 

Hsemothorax infected with Welch’s 
bacillus and containing m^ny 
W.B.C.; icteric serum 

Hemothorax—Filmpreparationsshow 
20 or more of Welch’s bacillus in each 
microscopic field; no indications of 
growth in effusion when cultured, 
and growth on artificial media only 
when very large quanta are im¬ 
planted 

Patient admitted with an enormous 
wound in groin and in a condition 
of collapse ; recovered sufficiently 
to allow of incomplete operation; 
24 hours later vomiting and very 
feeble, rapid pulse ; intravenous 
injection of 20 grm. of NaHCO,; 
next day some improvement; day 
after patient succumbed 

Amputation, after 4 days in hospital, 
of thigh for gas gangrene starting 
from wound of leg and knee ; 
24 hours after patient was still very 
weak ; 40 hours after operation 

10 grm. of NaHCO, intravenously ; 
patient succumbed 24 hours later 


Amputation stump of upper part of 
thigh with gas infection of the 
sloughing surface ; an axial incision 
carried up from this upon ilium; 
oedema fluid neutralized by lactic 
acid gives anaerobically in 4 hours a 
foaming culture of Welch’s bacillus ; 
unneutralized it gives anaerobically 
a scanty growth in 18 hours; heart 
blood obtained 24 hours later at 
P.M. gives a pure culture of strepto¬ 
coccus 

Perforating wound immediately below 
the knee ; limb cold and oedematous ; 1 
amputation with view to possibility 
of gas gangrene infection 


A.T.P., 8 units 


Alkalinity , N/60 


A.T.P. y 13*3 units; 
Alkalinity , N/50 

A.T.P.y 22 units; 
Alkalinity , N/40 


Alkalinity , N/40 of 
blood collected | 
about 18 hours after 
operation 


Blood taken at time 
of operation: 
A.T.P., 16 units; 
Alkalinity , N/60. 

Blood taken 24 
hours after opera¬ 
tion : A.T.P., 20 
units ; Alkalinity , 
N/60. Blood taken 
immediately before 
injection of alkali: 
A.T.P., 20 units ; 
Alkalinity , N/50. 

Blood taken imme¬ 
diately after injec¬ 
tion : A.T.P., 23 
units; Alkalinity, 
N/40 

A.T.P., 16 units ; 
Alkalinity, N/35 


A.T.P. of oedema 
fluid from spread¬ 
ing edge, 2*9 units 
Clear fluid from 
wound : Alkalinity 
N/60 

Pleural effusion: 
A.T.P., 6*6 units; 
Alkalinity, N/100 
A. T. P. t 8 units 
Alkalinity , N/100 


Fluid from oedema¬ 
tous subcutaneous 
tissue just above 
level of amputa¬ 
tion: A.T.P ., 13-3 
units ; Alkalinity t 
N/80 


CEdema fluid inter¬ 
mixed with blood 
from incised tissue: 
A.T.P., 16 units ; 
Alkalinity t N/35 


A.T.P., 8 units 

Alkalinity , N/35 


A.T.P., 4*4 units ; 
Alkalinity , N/35 
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Data furnished by Measurements of the Antitryptic Power and 
Alkalinity of the Circulating Blood and of the Lymph from 
the Infected Tissues in Cases of “ Gas Gangrene 

Consideration of the data which are set out in Table III makes it, as 
I think, quite clear that we are, in the so-called “ gas gangrene infec¬ 
tion ” of man, dealing essentially with the same phe^mena as in our 
laboratory experiments. We saw, in in vitro cultures in serum, that the 
bacillus of Welch diminishes the antitryptic power of the medium and 
renders it acid ; and we saw that the serum is by these means converted 
into a pre-eminently favourable medium for the growth of the bacillus. 
In experiments on the blood in the dead body we saw that it is these 
chemical changes which furnish the conditions required for the 
avalanche-like progress of the bacterial infection. And, finally, experi¬ 
ments upon living animals showed that we have in infections by the 
bacillus of Welch— with respect to alkalinity, a reduction in the fluids 
taken from the focus of infection, and also a reduction in the circulating 
blood ; and— with respect to antitryptic power, in the circulating blood, 
a marked immunizing response, while we have in the infected tissues a 
diminished or abolished antitryptic power, especially where the animal 
is only unsuccessfully combating or succumbing to the infection. 

Every one of these points obtrudes itself again upon our notice in 
the records dealing with human “ gas gangrene ” which are brought 
together in Tables II and III. We have there, to begin with, the 
high antitryptic response in the circulating blood and the reduced or 
abolished antitryptic power in the infected tissues or infected effusions. 
We have, in addition, diminished alkalinity in the infected tissues or 
infected effusions. And we have not only a local acidosis, but we have 
also an acidaemia. We find that acidsemia where the infection has 
culminated in “gas gangrene toxaemia.” I mean by “gas gangrene 
toxaemia” that condition which is ushered in by vomiting and then 
shows itself in collapse, with rapid respiration, ashy-grey pallor, feeble 
and then impalpable pulse—the body becoming stone-cold, first the 
hands and feet, then the whole limbs, finally the nose, ears and fore¬ 
head, the patient remaining with clear intellect and without suffering 
to the last. 

It may perhaps, pending further investigation, be assumed with 
respect to this acidaemic condition that the acid production proceeds not 
only in the infected tissues standing in relation with the wound, but 
also in the liver and other internal organs to which the bacillus of 
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Welch may have been conveyed—general infection being favoured as 
soon as the alkalinity of the blood begins to be reduced by the influx of 
lymph charged with acid in the infected tissues. 

Considerations of this kind should be present to our minds when we 
turn to take stock of the results of the therapeutic administration of 
alkalies in “gas gangrene.” As shown by the records, this procedure 
gave distinctly favourable results only in two cases out of the six. In 
those two cases, however, the effect was dramatic. Probably in the 
other cases, as is the case in the acidsemia of diabetes and uraemia, the 
evolution of acid proceeded uninfluenced. 

It must be left for future experimentation to determine whether 
better results can be obtained by earlier intravenous injection of 
alkali, or whether the local evolution of gas gangrene could be arrested 
by the injection into the tissues or, as the case may be, into an 
infected hsemothorax of alkali or of an alkalinized strongly antitryptic 
serum, remembering here that a strongly antitryptic serum can practi¬ 
cally always be obtained either from the patient himself or from any 
other heavily infected patient. 

In conclusion, I have to express my acknowledgments to my 
colleague Major Georges Dreyer for generous assistance in plotting 
out the curves and in some of the experiments; to my fellow worker 
the late Captain H. H. Tanner for similar assistance. My thanks are 
also due to Captain Haycraft for help in connexion with the study of 
cases of gas gangrene, and to my fellow worker Dr. Alexander Fleming 
for permission to incorporate in this lecture some of the results of his 
research work. 
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A Method of Concentrating Entamoeba Cysts in Stools . 1 

By J. W. Cropper, M.B., M.Sc.Liverp., and R. W. 
Harold Row, B.Sc., F.L.S., F.Z.S. 


Introductory. 

The following investigations have been made in the Marcus Beck 
Laboratory on behalf of and with the help of the Medical Research 
Committee. 

One of the principal objects of our experiments has been the culti¬ 
vation of the causative organism of amoebic dysentery, and, as is well 
known, the difficulties in the way of the accomplishment of this have 
hitherto proved insuperable, almost all observers now being agreed that 
the amoebae which have been successfully grown are distinct from both 
Entamoeba coli and Entamoeba histolytica; in fact, the genus created 
by Chatton and Lalung-Bonnaire, 2 Vahlkampfia, has been frequently 
used, especially for the culturable intestinal forms, to emphasize their 

1 Bead before the Section of Pathology. 

* 41 Amibe Umax (Vahlkampfia, n. gen.) dans Tintestin humain ; son importance pour 
Interpretation des amibes de culture/ 1 Bull . Soc. Path . Exot Par., 1912, v, p. 135. 
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distinction from these two species. In a recent communication Penfold, 
Woodcock, and Drew 1 * have described a method by which they have 
succeeded in causing the excystation of Entamoeba histolytica, but they 
also state that they have been unable to keep the excysted amoebae alive 
for more than a comparatively short time, forty-two to forty-four hours 
as a maximum. They ascribe this failure to obtain a successful culture 
to the rapid growth of bacteria in their preparations, derived from the 
faecal matter not got rid of in the washings to which the cysts were 
subjected. The injurious influence of the products of putrefactive 
bacteria has, indeed, been already shown experimentally 3 with cultures 
of amoebae of the Umax type. We have therefore since then devoted a 
considerable amount of time to the attempt to devise a method of 
completely separating the cysts from the faecal matter contained in the 
stools. 

Such a separation as we have just mentioned has not, so far as we 
are aware, been accomplished by anyone in the case of amoeba cysts, 
but a modification of Bass’s method of concentration described by 
Cochran 3 has very nearly achieved it for helminth ova. This method 
consists in the preliminary emulsification of the faeces in water, and 
then centrifugalization, after which the supernatant water is poured off, 
and the centrifuge tubes filled up with a 42'5 per cent, solution of 
calcium chloride in water, well shaken and re-centrifuged, when the 
eggs rise to the top of the tubes, away from the fteces and almost free 
from contamination. 

On trying this method with Entamoeba coli cysts, we found that the 
cysts are far too fragile to withstand the osmotic currents set up by the 
concentrated solution, and incontinently crumple up; and a number 
of other chemical substances which we have tried, such as syrup, 
glycerine, and albumin, have given precisely the same results, so that 
we feel that there is probably no specific gravity method of differentiation 
between cysts and faeces which will avail for entamoebae, nor has any 
other method that we have yet found enabled us to achieve the 
complete separation of cysts and debris. We have, however, obtained 
a very considerable measure of success by the methods detailed below, 

1 “The Excystation of Entamoeba histolytica (Tetragena) as an Indication of the Vitality 
of the Cysts,’* Brit. Med. Joum ., 1916, i, p. 714. 

* J. W. Cropper and A. H. Drew, “Researches into Induced Cell-Reproduction in 
Amoebae,” McFadden Researches, iv, April, 1914 ; John Murray, London. 

3 “ The Concentration of Helminth Ova from Faeces,” China. Med . Joum., 1915, xxix. 
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and we are now able to obtain the cysts practically free from bacteria, 
and from the major part of the faeces. 

The principal part of the experiments which we have carried out 
in investigating this method has been done with faeces infected with 
Entamoeba coli cysts, of which a constant supply has been available 
to us, but a sufficient series of determinations has been made with 
histolytica-miectedi material and with Lamblia infections, to show that 
it is equally applicable to these species, and we see no reason to sup¬ 
pose that any protozoal cysts would not be equally easily concentrated 
by it. 

The technique of the method used to obtain a maximum concen¬ 
tration of the cysts is given first; subsequently we describe a method 
by which we have obtained a relative concentration without the use of 
any chemicals (which might possibly injure the cysts for cultivation 
purposes) ; and, finally, we describe a counting method which was 
devised to confirm the results of our concentration experiments. 

(I) The Maximum Concentration op the Cysts for Diagnosis. 

A lump of faeces, which should be at least 1 grm. in weight, is 
shaken up with about 30 c.c. of normal saline (O'B per cent, solution 
of NaCl) per gramme of faeces for a sufficient time to disintegrate the 
mass into individual particles, and thereby form an emulsion which will 
only settle very slowly. This is best done on a mechanical shaker in a 
large flask or bottle of a capacity of at least four times the amount 
of fluid to be shaken, and we have found it necessary, in order to 
obtain the best results, to continue the shaking for a minimum of half 
an hour. 

The emulsion is then poured into a separating funnel and shaken 
up, by hand, for half a minute with 10 to 20 per cent, of its volume of 
ether (ordinary methylated ether is perfectly suitable for this), after 
which the mixture is allowed to stand for a minute or two in the funnel 
until the two liquids have separated. The faecal debris absorbs ether 
and consequently becomes lighter than water, and, when separation is 
complete, lies in a mass at the top of the saline, immediately below 
the excess of ether. The cysts are not affected by the ether, and 
consequently remain in the saline beneath. 

The saline fluid is then drawn off from the separating funnel, and is 
centrifuged at a slow speed for two or three minutes, the precise time 
MH—la 
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required necessarily depending upon the rate of centrifugalization and 
the sizes of the tubes. By this means the cysts will be brought down 
to the bottom of the tubes with the comparatively slight amount of faecal 
matter not taken up by the ether. 

For ordinary diagnostic purposes the concentration now effected, 
which should be some fifteen times as rich in cysts as the original 
material, will be found adequate, but, if desired, a still greater proportion 
of cysts can be obtained by decanting the supernatant liquid and 
filling up the centrifuge tubes with normal saline, shaking thoroughly, 
and submitting the tubes to fractional centrifugalization, the material 
brought down in the first ten seconds being discarded, and the whole 
time of centrifuging curtailed by half. By repeating this process two 
or three times the maximum concentration is obtained, and the debris 
still remaining consists almost entirely of particles of practically the 
same size as the cysts themselves. 

The above is a concise account of the method and its results. We 
append a series of notes on the various processes. 

It is desirable, where possible, to take a fairly large mass of faeces 
for concentrating, since there appears to be considerable variation in the 
number of cysts present in different parts of the same stool, and one of 
the special advantages of a concentration method is to minimize the risk 
of missing cysts not equally distributed. 

The period given for mechanical shaking may seem extraordinarily 
long, but our experience is that unless the various particles of faecal 
matter are thoroughly washed off from the cysts the latter are removed 
with their adhering particles by the ether, and consequently do not 
appear in the final deposit. In fact, test experiments, differing only in 
the length of time the faeces were shaken with saline, showed at least 
twice as great a proportion of cysts in the final deposit after thirty 
minutes’ shaking as after fifteen minutes; and while in the latter case 
examination of the material removed by the ether showed a considerable 
proportion of cysts, they were almost entirely absent from it in the 
material shaken for thirty minutes. This length of time may, however, 
need to be modified in accordance with the character of the stool to 
be examined; our own investigations have been principally made on 
formed or sub-formed stools. 

We have employed tap water, distilled water, and normal saline for 
emulsifying the fseces, and we think that saline is preferable. What¬ 
ever the method used, we have very frequently found that a considerable 
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number of cysts have shoWh what we regard as osmotic collapse, their 
protoplasmic contents being withdrawn from the cyst wall and collected 
into a spherical mass about half the diameter of the cyst, but we are 
unable at present to determine the precise causes which have produced 
this result, as both the occurrence of the phenomenon is irregular and 
the proportion of cysts affected has varied very considerably under the 
same conditions. We find, however, that there tends to be a smaller 
proportion of cysts showing this effect in emulsions for which normal 
saline has been used than in tap water or distilled water emulsions from 
the same faeces and prepared concurrently under identical conditions. 
The ether employed subsequent to emulsification may be to some extent 
responsible, but we have more than once observed collapsed cysts in 
material which has not been treated with ether. In our experience this 
collapse does not interfere with the identification of the cysts, and we 
have never seen it save in Entamoeba coli. 

We find that the proportion of the material removed by the ether 
varies considerably with the character of the stool used, but with an 
ordinary formed stool at least 90 per cent, of the weight of faeces 
employed is extracted. To give a concrete example, 10 grms. of faeces 
were emulsified, treated with ether, and centrifuged in tubes of known 
weight, and the deposit, after pipetting off the supernatant fluid, 
weighed 0'595 grin. 

Should the faeces contain fruit pips or other large heavy particles 
not removed by the ether it is advantageous to transfer the fluid, after 
treatment with ether but before centrifuging, to a tall test-tube or 
similar vessel and to permit the heavy particles to settle for a minute 
before decanting into the centrifuge tubes. The cysts themselves settle 
very slowly, and it has been found that the proportion which fall to the 
bottom with the large particles in one minute is negligible. 

The time which we have found most suitable for centrifuging with 
15 c.c. tubes is either one and a half minutes at 1,200 revolutions per 
minute or two and a half minutes at 600 revolutions per minute. This 
will bring down practically all the entamoeba cysts from the fluid, but 
only a small proportion of the bacteria present come down in this 
length of time. In the case of lamblia a more thorough centrifuging 
is needed to bring down all the cysts. 

The special advantages which this method possesses for diagnosis 
are obvious. The cysts are much more easily noticed and far more 
easily identified in the concentrated material than in preparations from 
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untreated faeces. The saving of time spent in the examination of 
scanty or doubtful infections is considerable, and the concentrate from 
a comparatively large mass of stool can be examined in a short time; 
there is, further, the added advantage that the possible errors attendant 
upon the examination of a single loopful of faeces are almost wholly 
eliminated. This is especially useful in the case of suspected infections 
in which the ordinary preliminary examination has given a negative 
result, and we think the method will also prove to be of great value for 
the final examination of carriers and of apparently cured cases before 
discharge. 



Fio. l. 

Maximum concentration of Entamoeba coli cysts in stools by the ether method. 
One field. (Low power: x 50.) 


An illustration is given (fig. 1) of the appearance under the low 
power of a field from a concentration prepared in this manner. A count 
of the original faeces, from a smear made in the ordinary way without 
concentration, gave forty-eight cysts in 117 fields; under the same lens 
after concentration there was hardly a field to be found in which there 
were not a dozen cysts, and the average number per field was between 
sixteen and seventeen. 
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(II) The Belative Concentration op Cysts for Cultivation. 

We feel that there are distinct disadvantages in the use of ether for 
treating material to be employed for cultural purposes, as the prolonged 
contact of the cysts with ether and with ether-saturated water may 
easily have some deleterious effect, and we have consequently devised a 
method of concentration which does not require chemicals. The first 
attempt to effect this was made by filtering an emulsion of faeces in 
water or normal saline through very fine silk cloth, some varieties of 
which show microscopically a mesh which is but little larger than an 
entamoeba cyst. It was hoped in this way to remove all particles larger 
than the cysts, but in practice the meshes became clogged so rapidly 
with debris that no filtrate was obtainable, even with the aid of a 
pressure pump. The smallest mesh which can be employed satisfactorily 
for the filtration of faecal emulsions is about 40 /x in diameter, and the 
method by itself is of little value for concentration purposes. Combined, 
however, with subsequent centrifugalization it forms a ready means of 
obtaining a large proportion of the cysts free from all particles save 
those which approximate in size to that of the cysts, the larger 
fragments being held back in the deposit on the silk and the minuter 
d6bris remaining suspended in the tubes after centrifuging. 

It was found, however, that no modification of this method would 
give so large a proportion of cysts to debris as the ether method 
described above, and estimations of the number of cysts per gramme 
of stool, as determined from the deposit in the tubes by our method 
of counting, showed that they were considerably less than the actual 
number present in the untreated faeces, a considerable number having 
been lost during the treatment, so that the concentration was only a 
“ relative ” one—i.e., with respect to the nature of the accompanying 
debris. 

As finally adopted, our method follows in most respects that used by 
Penfold, Woodcock, and Drew, but as it differs in certain points of 
importance we think it desirable to give it in full, especially in order 
to emphasize the necessity of these or similar measures when under¬ 
taking any routine work in an endeavour to cultivate entamoebse. 

Ten grammes of fseces are shaken with 100 c.c. of normal saline in 
a bottle or flask on a mechanical shaker for five minutes to obtain a 
uniform emulsion. This is poured on to a layer of fine silk whose mesh 
is of the size mentioned above, and which is stretched on a tambour 
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(such as is used by milliners), and the emulsion is gently and continuously 
stirred with a glass rod to prevent the clogging of the meshes of the 
silk. The residue left on the filter consists chiefly of large lumps and 
stringy matter, and is discarded. It contains only a small percentage of 
cysts, which can be still further reduced, if required, by washing. The 
filtrate (or a portion of it) is then centrifuged for one minute at a speed 
of 1,200 revolutions per minute, the supernatant liquid poured off, and 
the volume made up again with normal saline. The tube is then well 
shaken, and again centrifuged as before. This process is repeated until 
the supernatant liquid is almost clear. Finally the deposit is shaken 



Fig. 2. 

All visible particles and a four-nucleate cyst of Entamoeba coli in one field of 
an emulsion prepared by the method of relative concentration for cultivation 
experiments. (High power : x 275.) 


with 10 c.c. of normal saline and is allowed to stand for a few minutes. 
The upper portion is then poured off and is thoroughly centrifuged, and 
loopfuls of the deposit are used to make hanging-drop preparations for 
culture experiments. An illustration (fig. 2) is given of a high-power 
view of the appearance of cysts and debris in such a preparation. 

By this means cysts are obtained which have been thoroughly 
washed free from toxic bacterial products, acid substances, and other 
deleterious matter present in the original faeces. The cysts can be 
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found easily with low powers of the microscope, and are not subse¬ 
quently lost, even though it is necessary to keep the preparations for 
several days in the incubator. Amccba Umax cysts submitted to this 
process have been subsequently cultivated without difficulty, and were 
evidently unaffected either by the shaking or the centrifugalization. 

It must be noted that the length of time and the speed of centri¬ 
fuging considerably affects the percentage of cysts in the final deposit; 
and we have selected one minute at 1,200 revolutions per minute as 
giving the best practical results. Apparently about two minutes is 
required to carry down all the cysts, but a much greater proportion of 
the finer particles of fiscal matter and bacteria accompanies them than 
when centrifugalization is confined to the shorter time. An additional 
method of removing any large particles that may still be present is 
afforded by centrifuging for fifteen seconds at 600 revolutions per 
minute, decanting the fluid into other centrifuge tubes and re-centri¬ 
fuging for one minute at 1,200 revolutions per minute; the larger 
particles are brought down during the preliminary fifteen seconds with 
but a very small proportion of the cysts, and this process, repeated four 
times, results in the larger debris containing only one-tenth of the 
proportion of cysts present in the original faeces. 

We have not been able to separate the cysts from debris to any 
further extent except by picking off a single cyst in a capillary tube, 
which is a comparatively simple matter in the case of Entamoeba coli, 
and has been done repeatedly in our experiments. 


(Ill) Method for Counting ENTAMtEBA Cysts in Stools. 

In the Lancet of June 10, 1916, Miss Annie Porter 1 described a 
method of counting lamblia cysts in stools by means of a Thoma-Zeiss 
haemacytometer. Finding the volume of the chamber too small for 
counting entamoeba cysts, owing to their comparative scarcity—viz., 
about one cyst per 400 squares in an ordinary degree of infection—we 
devised the following method, which is described in the stages in which 
it is carried out:— 

A uniform emulsion of 10 grms.of stool (selected from several different 
portions of the bulk) is made in 100 c.c. of normal saline (i.e., 10 per 
cent, weight/volume) by shaking on a mechanical shaker for ten 

, .“An Enumerative Study of the Cysts of Giardia (Lamblia) intestinalis in Human 
Dysenteric Faeces,” Lancet , 1916, i, p. 1166. 
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minutes. All soft masses are broken up in this way, and the sediment 
which falls consists only of gritty particles, the so-called “ false sand,” 
which microscopic examination shows to contain no cysts. A capillary 
pipette is made and is calibrated to deliver 20 c.mm. in a length of 
about 2 in. It is provided with a rubber teat. It is well to have several 
of these pipettes ready to hand, so that successive counts can be made 
with a dry one without any unnecessary delay. The pipette supplied 
with Gowers’s haemoglobinometer, and other similar ones which are on 
the market, can be used for the purpose, but they have a somewhat 
narrow bore and frequently become clogged with debris. There is little 
risk of any cysts being retained in a pipette made according to the 
above instructions when the mixture is blown out: in fact, we have not 
yet found a single cyst in the washings out after use. Several glass 



Diagram to show the method of counting entamoeba cysts in stools. The 
edges of the large drop of 20 c.mm. of faecal emulsion are indicated by the thick 
irregular line, and all cysts in this drop are counted with a low power. (x 1J.) 


slides, 3 in. by 1^ in., having been prepared with a ring of vaseline 1 in. 
in diameter, a measured volume (20 c.mm.) of the emulsion of faeces is 
drawn into the pipette and is placed in the centre of the ring. A cover- 
slip ruled in squares, such as is used with Bottcher’s slides, is then 
allowed to fall gently, with the engraved face lowermost, flat on to the 
drop of emulsion, and, if necessary, is pressed down to diminish the 
depth of the layer of liquid. The count is made with a low power. 
The cysts which happen to be in any portion of the drop which extends 
beyond the squares are easily counted, and are indicated in the count 
by the letters A, B, C, &c. The squares themselves are numbered as 
shown (the reverse way up) in the diagram (fig. 3). 
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We have made sufficient experiments to establish the utility of the 
method for counting entamoeba cysts in faeces, and we see no reason 
why its employment should not be extended, with such modifications 
as are found necessary, to the counting of other protozoa, either in 
their natural surroundings or under different conditions of cultural 
environment. 

It has been pointed out to us by Sir Bonald Ross that in counting 
methods there are considerable statistical errors, the magnitude of 
which depends, roughly in an inverse ratio, on the actual number 
of things counted. Thus it is necessary to count a fairly large number 
of cysts in order to reduce the error to a reasonable percentage, and the 
present method has been devised to render this possible. The statistical 
tables compiled by Ross and Stott 1 show, for example, that if only 
sixty-eight cysts are counted the probability is nine to one that the 
error does not exceed 20 per cent., and that, if the error is required to 
be within 10 per cent. 271 cysts must be counted. It is advisable, 
therefore, to use an emulsion for counting purposes as thick as possible, 
consistent with ability to recognize the cysts without difficulty. For 
counting Entamoeba coli cysts we find a one in ten emulsion the most 
suitable, and in an average infection we count 100 cysts. With 
Entamoeba coli , as in Miss Porter’s cases of lamblia infection, there 
are considerable daily variations in the number of cysts present in the 
stools, ranging in a case we have been studying from 1,500 to 60,000 
per gramme. 


Summary. 

(1) Methods of concentrating entamoeba cysts from fseces are 
described, suitable for diagnosis and cultivation experiments respec¬ 
tively. 

(2) A very high concentration, suitable for diagnosis, has been 
obtained by emulsifying fseces and treating the emulsion with 10 to 
20 per cent, of ether. This removes the greater proportion of the 
fsecal matter, while the cysts remain in the saline used for emulsifi¬ 
cation, and are collected by subsequent centrifugalization with but little 
accompanying debris. 

(3) A second concentration method is described which does not 
necessitate the use of ether, and which is therefore more suitable for 

1 “Tables of Statistical Error,” Ann. Trop. Med. and Parasitol ., 1911-12, v, p. 347. 
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preparing cysts for cultivation experiments. This consists of filtering 
the emulsion through silk, and subsequent fractional centrifugalization. 

(4) The difficulties in the way of enumerating entamoeba cysts are 
discussed, and the method hitherto found most suitable, by means of 
the coverslips used with Bottcher’s slides, is described. 
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Medical Ethnology. By Chas. E. Woodruff, A.M., M.D. Pp. xi -f 321. Price 10s. Gd. 

London : William Heinemann, 1916. 

The object of this work is to show how profoundly climate modifies the human race, and 
how the natives of every country have by natural selection become adapted to its climate. 
The large part which the solar rays—ultra-red, visual, and ultra-violet—play in determining 
climate is dwelt upon, also the means adopted by the human organism to combat their 
injurious effects. Prominent among these is the deposit of pigment in the deeper layers of 
the epidermis. The amount of pigmentation increases from the Poles to the Equator. Even 
in the United States of America a north to south darkening is to be observed; it has been 
effected by natural selection in the course of no more than fifteen generations. The high 
degree of pigmentation met with among the inhabitants of certain cold climates, such as the 
Esquimos and Northern Chinese, is to be explained by the fact that in such regions the sun¬ 
shine, though only moderately warm, is rich in actinic rays. The Blonde Race (fair haired 
and bl^e eyed) has evolved in a cloudy, misty region, somewhere in the north-west of Europe. 
It represents the ancient Aryan Race—a people of great virility, who for thousands of years 
have sent conquering hordes southwards. In this way India, Greece, and Italy were over¬ 
come, though the blonde conquerors have long since died out through their inability to 
survive in their new homes. The law is enunciated that species can migrate with impunity 
east or west within their own proper zone, but not to any great distance north or south. 
Hence, a white race will never be able permanently to survive in tropical or subtropical 
regions, where the need for a dark skin is emphasized by the colour of the natives, as in 
Africa and Australia. The author insists that an exaggerated importance has been attributed 
to light from the health standpoint. Life can proceed healthily in darkness ; indeed it first 
appeared upon our planet when the enveloping mists were too thick to allow light to pass 
through. Practically all the cells in the body are in darkness. Mules and other animals can 
live healthily for years in mines. Miners are healthy. On the other hand, many evils result 
from excessive sunlight. We are crazy about sunlight, says the author, the school-room and 
the sick-room should be carefully sheltered from anything approaching glare. 
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Principles op Diagnosis and Treatment in Heart Affections. By Sir James 
Mackenzie, M.D., F.R.S., F.R.C.P. Pp. viii 4- 264. Price 7s. 6d. London ; 
Henry Frowde and Hodder and Stoughton, 1916. 

The opening chapter of this book deals with medical research, and the best means of 
pursuing it. The author is of opinion that too little attention has been paid to the beginnings 
of disease. In the case of chronic diseases it is necessary to be able to follow individual cases 
from the start to the finish. Such a task can only be carried out by general practitioners 
during a life-long observation and a study of individual cases. It is to them that Sir James 
Mackenzie turns to make real advance in the progress of medicine, by solving those problems 
which have so far eluded solution. The rest of the book may be described as an exposition in 
simple language of the various indications of cardiac impairment and cardiac failure, how to- 
recognize and how to treat them. It is a summary of what the author has learned, and the 
conclusions he has drawn from a life-long study of disturbances and diseases of the heart. 
Stress is laid on the importance of obtaining a full account of the patient’s symptoms, which 
may give more information than the physical examination of the heart. The varieties, inter¬ 
pretation, and significance of cardiac irregularities are fully discussed. What has been 
definitely tested and learned is clearly stated, while at the same time the author does not 
hesitate to state difficulties and problems which are not yet cleared up, and regarding which 
either dogmatic statements or unproved speculations are to be avoided. 

• 

The Treatment of Diseases of the Skin. By W. Knowsley Sibley, M.A., M.D. f 
B.C.Camb., M.R.C.P.Lond., M.R.C.S.Eng. Second edition. With 16 illustrations ; 
pp. xii 4- 307. Price 6s. net. London : Edward Arnold, 1916. 

This second edition of Dr. Knowsley Sibley’s work on 4 ‘The Treatment of Diseases of 
the Skin ” contains several new features. Sections on some of the more recently studied 
affections have been inserted, and additional photographs illustrating the results of treatment 
have been added. As in the first edition, the first part describes methods of treatment by 
X-rays, radium, electrolysis and ionization, and other physical measures. The bulk of the 
work is occupied by a succinct description of the treatment of the various diseases of the skin, 
arranged conveniently in alphabetical order. The last section contains a large collection of 
prescriptions, with an appended list of the dermatoses for which they are chiefly employed. 

The Uniform System of Accounts for Hospitals and Public Institutions, Orphanages, 
Missionary Societies, Homes, Co-operations, and all Classes of Institutions. 
By Sir Henry Burdett, K.C.B., K.C.V.O. Fourth Edition. Pp. xi 4- 122. Price 
5s. net. London : The Scientific Press, Ltd., 1916. 

Opening with a full account of the origin and progress of the system of keeping 
uniform accounts inaugurated forty-eight years ago, the author contemplates its use not 
only in hospitals but in all institutions run for charitable purposes and financed by private 
subscriptions or grants of public money. It points out how widely the system has been 
adopted, and indicates the advantages accruing from its use, not only in large but also in 
small institutions. The reader is advised to read it in association with another book, 
“Hospital Expenditure: the Commissariat,” as beside the prime object of affording a ready 
and uniform conspectus of the expenses incurred, the Bystem aims at the indication of means 
whereby saving can be effected. The “ Annual Report,” which often darkens when it should 
illuminate an institution’s workings, is studied and advice given as to what such a document 
should contain. A full expos6 of the system, containing ruled exemplar accounts, is presented, 
and this leads to the all important balance sheet and its construction. Since institutions 
other than hospitals present features which are peculiar to hospital lines of work, a chapter 
is devoted to them and their book-keeping. This reveals how completely such charities 
can he brought within the scheme of uniform accounts and how advantageous this proves 
in their case. Points of some importance, such as the number of nurses required, the com¬ 
missariat arrangements for them and for a resident staff, are discussed. One feature of the 
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volume is the insertion throughout its pages of model accounts, and there is an appendix 
giving (a) index of classification, ( b ) example forms for tender for supplies, (c) forms in use 
at the Edinburgh Royal Infirmary. 

The Respiratory Exchange op Animals and Man. By August Krogh, Ph.D. 
Illustrated; pp. viii -f 178. Price 6s. London : Longmans, Green and Co., 1916. 

This forms one of a series of monographs on biochemistry, some twenty-two of which, 
eaoh independent of and yet dependent on the other, have already been published. The 
relation between respiratory exchange and functional activity have been excluded from 
the scope of the present monograph, which deals with one limited problem only : “ The 
quantitative aspect of the catabolic activity of the living organism as living. ,, The physio¬ 
logical significance of the exchange of oxygen and carbon dioxide is first dealt with, and it is 
pointed out that the study of the gas exchange has been utilized in three main directions : 
(1) To establish the carbon balance of the organism; (2) to determine the nature of the 
substances katabolized; (2) to measure the total katabolism. The numerous methods and 
technical appliances used in studying the respiratory exchange are reviewed and discussed, 
and various general principles are emphasized. The definition “ normal animal’* is sharply 
criticized, since in a normal animal the respiratory exchange may vary 100 per cent, and 
more. So, too, muscular movements increase metabolism considerably, hence the investiga¬ 
tion of less potent influences must be made when muscular movements are excluded. 
Reference is made to the important improvement in technique afforded by the recording cage 
of Benedict and Homans (1911), by which any shifting of the centre of gravity of the animal 
under experiment is recorded, so that periods can be taken during which the animal keeps 
quiet. The best unit for expressing the respiratory exchange of animals is “ to give the 
weights of gases absorbed, or eliminated in a given time,” and the volume of a gas being 
absolutely indefinite, a further statement of conditions of temperature and pressure is 
required. Various types of apparatus are described and illustrated, amongst which are some 
ingenious types devised by the author. Chapter IV deals with the “ standard metabolism " of 
the organism (Krogh), its definition and determination. The influence of chemical and 
physical factors and varieties during life receive adequate attention, and, finally, interesting 
tables of comparison between different species of warm- and cold-blooded animals are 
appended. A copious bibliography completes the volume. 

International Clinics : a Quarterly of Illustrated Clinical Lectures and 
Especially Prepared Original Articles. Edited by H. R. M. Landis, 
M.D.Philadelphia, with the collaboration of Charles H. Mayo, M.D.Rochester, 
and others. Vol. II, twenty-sixth series. Only sold in complete sets of four volumes. 
Illustrated ; pp. x -f 311. Price 35s. net per annum. Philadelphia and London: 
J. B. Lippincott Co., 1916. 

Including articles on treatment, medicine, psychiatry, obstetrics, public health, and 
surgery, this volume is exclusively the work of American physicians and surgeons. Among 
the contributions two only have a direct reference to the War. One, by J. B. Young, 
deals with the subject of tetanus under the section of treatment. A comprehensive survey 
is given of the value of magnesium sulphate as a supplementary treatment to antitoxin, 
particularly in controlling the convulsions. The warning is impressed that an overdose of 
the salt, administered by intravenous injection, may cause temporary paralysis of the 
respiration. The author points out that injections by4ihe intraspinal route are fairly prompt 
in their action and last longer in their effects than those given intravenously or intra¬ 
muscularly. The second War article is that by Robert B. Osgood, upon the important 
subject of 11 Orthopaedic problems presented by the European War.” In this article attention 
is drawn to the “ great efficiency of the English Orthopaedic Base at Liverpool,” in charge 
of Major Robert Jones. Various plates are included, descriptive of new forms of appliances 
in the orthopaedic treatment of the wounded; and the author’s experience at the American 
Ambulance Hospital at Neuilly has satisfied him that one of the greatest surgical problems 
arising from the War is that “of providing training and occupation for the cripples of peace.” 
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Surgical Contributions from 1881-1916. By Rutherford Morison, M.B., F.R.C.S.Edin., 
F.R.C.S.Eng. In Two Volumes: Vol. I, General Surgery, pp. xvi + 427; Vol. II, 
Abdominal Surgery, pp. xvi + 963. Illustrated. Price: Vol. I, 16s.; Vol. II, 30s.; 
42s. two volumes. Bristol: John Wright and Sons, Ltd., 1916. 

These volumes contain the contributions to surgical literature which Mr. Morison has 
published in the course of his long practice as surgeon to the Newcastle Infirmary. If taken 
in order of their date these papers will be found to form a review of the history of general 
surgery and of abdominal surgery from 1881. They show the kind of experience which has 
fallen to the lot of a surgeon to a large city hospital during that period. They include an 
account of the definite adoption of Lister’s antiseptic system and the subsequent modification 
connected with sterilization ; the change from the Old to the New Newcastle Infirmary; 
critical reviews of surgical works ; general addresses; series of operation cases, with additional 
notes as to their subsequent course ; cases and operations with which the author’s name has 
been especially connected, such as his operation for the relief of ascites, as well as his record 
of single cases of special interest. Mr. Morison has been accustomed to write dogmatically, 
and he has appended notes, sometimes maintaining the opinions originally expressed, some¬ 
times modifying or correcting them. He has reprinted a number of aphorisms such as have 
formed texts for his clinical instructions, where he doubtless introduced the necessary reser¬ 
vations. Numbers of diagrams have also been introduced, such as those illustrating the 
positions of appendix abscesses, the various riles assumed by the omentum, the different forms 
of biliary troubles. The surgeon who reads through these “ surgical contributions ” will find his 
interest kept continually on the alert by agreeing or disagreeing with the views expressed by 
their author—the suture of the gall-bladder after the removal of gall stones, union without 
drainage after the complete operation for mammary cancer, the oblique incision for removal 
of the appendix, pyloroplasty, the removal of ovarian cysts without tapping, csecostomy for 
intestinal obstruction, catgut sutures for fractured patella, torsion of bleeding vessels, the 
removal of patients from their homes for surgical operations, chloroform anaesthesia for 
empyema—these are a few, taken haphazard, of the many debatable questions dealt with. 

Acute Poliomyelitis : Its Nature and Treatment. Being the Lumleian Lectures 
delivered at the Royal College of Physicians, London, 1916. By Frederick E. 
Batten, M.D.Cantab., F.R.C.P. Illustrated; pp. 104. London: John Bale, Sons 
and Danielsson, Ltd., 1916. 

This reprint contains a complete and up-to-date description of acute poliomyelitis. The 
recent outbreak of this disease in the United States, and the possibility of its spread to this 
country, render the appearance of this work most opportune. The book is divided into seven 
parts, in which the writer successively discusses the epidemiology, morbid anatomy, experi¬ 
mental work, poliomyelitis in animals, serum diagnosis, clinical manifestations and treatment. 
A bibliography of recent literature is appended, and there is an appendix on the making of 
celluloid splints. The work is illustrated by numerous maps, charts, and photographs of 
patients and histological preparations. 

The Autobiography of Sir Peter Eade, M.D., F.R.C.P., with Selections from his 
Diary. Edited by Sydney H. Long, M.D. With 8 illustrations ; pp. 211. Price 7s. 6 d. 
London : Jarrold and Sons, 1916. 

This autobiography by the late Sir Peter Eade is mostly related in the form of a diary. 
It traces the course of the author’s life from the carty days of his childhood to the end, in 
August of last year—a long period of ninety years. Having been born in 1825, Sir Peter Eade 
notes with interest that he had lived in the reigns of five Sovereigns, from George IV to the 
time of our present King. It is, perhaps, the fate of most biographies that the interest which 
belongs to them is of an ephemeral type. With the rapid advance of time a personal 
narrative of the past is apt soon to lose its attraction amid the more pressing claims of the 
devouring present. Still a diary in which are largely portrayed current events of a past period 
always possesses more or less historical value. “ Pepys* Diary,” for example, is a case in point. 
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As the author observes, 44 probably at the present time no published work is more frequently 
consulted or referred to for an account of the persons, manners and customs of his time 
than 4 Pepys.’ ” Much will be found in the author’s work relating to the history of Norwich. 
But among the more strictly personal records perhaps the most notable is his account of the 
narrow escape from death he experienced in the Thorpe railway accident in September, 1874. 
The book generally reflects the life of a man who rejoiced in hard work, both in connexion 
with and apart from his profession, while his pages breathe the happiness of a life well spent. 

Discovery, or the Spirit and Service op Science. By R. A. Gregory. With 8 illus¬ 
trations ; pp. viii -f 340. Price 5s. net. London: Macmillan and Co., Ltd., 1916. 

It is true (perhaps unfortunately true) that no amount of knowledge can adequately make up 
for mental deficiency, but it is equally true that the efficiency of a normal mind is immensely 
increased by an abundant supply of knowledge. In this book the author conducts his readers 
over the vast realms of natural science, pointing out to them the pinnacles of knowledge, 
both great and small, not forgetting the record of their original discovery, and giving here 
and there details of human interest culled from the lives of the great explorers and discoverers 
in these domains. What a heartening effect a survey of this kind may have—even on persons 
who cannot themselves hope to take much part in further exploration or in the securing and 
development of the fields already won ! We are reminded of some of the French books that 
have been very successful in the popularization of knowledge, and that great men of that 
country have not disdained the role of 44 vulgarisateurs n of the discoveries of others. A 
similar part has been played by the German “ Bilderbiicher ” of the nineteenth century, 
some of which were really more interesting to adults than they were to children. In regard 
to the great importance in England at the present time of statesmen and other leading men 
being in touch with the spirit of scientific discovery, we quote from p. 3: “Lecky, in the 
Introduction to his 4 Democracy and Liberty,’ says that the whole great field of modern 
scientific discovery seemed out of the range of even such a scholar and statesman as 
Mr. Gladstone, and that when Faraday was endeavouring to explain to Gladstone and 
several others an important new discovery in science, Gladstone’s only commentary was, 
1 But, after all, what use is it ? ’ ‘ Why, sir,’ replied Faraday, 4 there is every probability that 
you will soon be able to tax it.’” Chapter VIII, on the “Conquest of Disease,” with its 
anecdotes regarding Lister, &c., must prove interesting to many others besides medical men. 

The Student’s Text-book op Surgery. By H. Norman Barnett, F.R.C.S. (with con¬ 
tributions by thirteen other authors). With 222 illustrations ; pp. xix + 794. Price 
21s. net. London : William Heinemann, 1916. 

Mr. Norman Barnett has united in one volume chapters by specialists on surgical 
affections of the skin and complications of infectious fevers, deformities, anaesthetics, clinical 
pathology and bacteriology, gynaecology, military surgery, radiology, the surgery of the eye, 
ear, nose and throat, and chronic arthritis. He has also included a great number of full-page 
photographic reproductions of post-mortem specimens preserved in the Belfast Museum. 
The author has restricted his surgical descriptions, especially as regards minor surgery, 
surgical anatomy, the description and diagnosis of typical clinical cases, and the details of 
common surgical operations. 

Refraction of the Human Eye and Methods of Estimating the Refraction, 

INCLUDING A SECTION ON THE FITTING OF SPECTACLE8 AND EYE-GLASSES, &C. By 

James Thorington, A.M., M.D. With 344 illustrations; pp. xiii. + 407. Price 
10s. 6d. net. London : William Heinemann, 1916. 

This volume is an amalgamation of three previous works of the author: 44 Refraction and 
How to Refract,” “Prisms,” and 44 Retinoscopy.” He states that he has planned to be 
systematic and practical, so that the student, starting with the consideration of rays of 
light, is gradually brought to a full understanding of optics ; and following this he is taught 
what is the standard eye, and then is given a description of ametropic eyes, with a differential 
diagnosis of each, until finally he is told how to place lenses in front of ametropic eyes to 

n— 12a 



6 


make them equal to the standard condition. There are many points of difference in the 
American practice of refraction work as compared with that in this country. Again, the 
author refers to details devised by himself, the introduction of which have been found 
beneficial. As an example he claims as an improvement making no perforation of the glass 
at the sight-hole of the ophthalmoscopic mirror, and instead only removing the quicksilver 
over the area required. By this means he asserts 11 that the glass at the sight-hole gives 
additional reflecting surface, and at the same time does away with much annoying aberration 
which results when the glass is perforated/’ His estimate, we note, of the patients consulting 
an ophthalmic surgeon is that from 50 to 80 per cent, consist of refraction cases. The work 
is profusely illustrated. 

The Essentials op Chemical Physiology, fob the Use op Students. By W. D. 

Halliburton, M.D., LL.D., F.R.S. Ninth edition. Illustrated; pp. xi -f 824. 

Price 6s. net. London: Longmans, Green and Co., 1916. 

New editions of this book have followed in rapid and regular succession—a fact which 
manifests the position it has attained as a text-book. In this new edition there has been 
revision throughout, and the opportunity has been taken to introduce some new sections in 
order to bring the work up to date. Of these sections attention may be drawn to the 
description of the ninhydrin reaction, the urease method for estimating urea, the volumetric 
process for estimating sulphates, and the Lewis-Benedict method for determining the sugar 
in blood. 

Psychical and Supernormal Phenomena : their Observation and Experimentation. 

By Dr. Paul Joire. Translated by Dudley Wright. With 22 illustrations; pp. 

x -f 633. Price 10s. 6d. net. London: W. Rider and Son, Ltd., 1916. 

This book is an extended narrative of what may be described as the emotional faculties 
associated with the unexplained phenomena of spirit-rapping, telepathy, crystal-gazing, 
thought-reading and the like. Regarded as a narrative it introduces us to many apparently 
convincing instances of “spiritism,” the new term for spiritualism. Moreover, judging from 
the terminology generally, “progress is being made in the science.” We read of “clair- 
audience,” “ typtology,” “ externalization of motriety,” “phenomena of levitation,” 
“ materializations,” otherwise phantoms, of which it is now possible to obtain photographic 
records. But the unorthodox reader, the sceptic who looks to scientific precision, not merely 
to deductions, based upon analogy, to help him in his unbelief, is always a difficult person 
to convince, and yet his unbelief is not based upon perverseness. His mind is quite open to 
conviction. The materialization of a ghost, however, raises in his mind many difficulties 
in this regard. That a ghost can be photographed is an advancement of which the ghost 
may or may not approve. An honest, old-fashioned ghost, fulfilling all the special features 
of its species, is invariably certain of gaining an immense notoriety in the world of to-day. 
The publicity thus acquired by it may conceivably satisfy its ambitions without being 
made the target for a man with a camera. In* brief, it is useless to deny the impelling 
conviction that psychical research, however scientifically conducted, fails to conform to the 
attributes of a science. The why and the wherefore are always absent from its investigations 
in a purely scientific sense. Still the study is a fascinating one, and there may be some truth 
in the author’s suggestion that just as the discovery of the X-rays disturbed our conceptions 
of the impenetrability of matter, causing a modification of our views in regard thereto, so 
spiritism, collectively, may depend upon realities, the existence of which one day may be in 
some way revealed. Meanwhile most of us look for entertainment while perusing the weird, 
eerie tales of ghosts and haunted houses, and at the same time we do not forget that the 
possession of “ mediumistic ” faculties is one of the various means for gaining a livelihood. 
Nor can we overlook the association with fraud, often difficult to detect, such as the late 
Mr. Ernest Hart exposed in his book on “ Hypnotism, Mesmerism, and the New Witch¬ 
craft ” some years ago, when “ professional hypnotists” provided public entertainments for 
the mystification of deluded persons. This book represents the latest views on psychical 
phenomena, comprising a complete treatise on the subject from the spiritist standpoint. 
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The Basle Anatomical Nomenclature (B.N.A.): being an Alphabetical List of 
Terms showing the old Terminology, the B.N.A. Terminology and the 
suggested English Equivalent. By E. B. Jamieson, M.D., M.B., Ch.B.Edin. 
Pp. viii -f 91. Price 6s. net. London and Edinburgh : W. Green and Son, Ltd., 1916. 

The author, in the preface to this book, explains the circumstances which led to the 
inhovation of the Basle nomenclature. His informative remarks are judicial, authoritative, 
and mostly convincing, upon this much debated subject. That we must concede. But 
it must still be remembered that the B.N.A. has much headway to make before its universal 
acceptance becomes an accomplished fact. It has so far been adopted, as the author tells us, 
in many schools on the Continent—that was to have been expected—in America and in 
British Colonies, and it is making its way among an increasing number of English text¬ 
books of anatomy. The scheme of the book is comprised in the arrangement of the terms 
in three parallel columns. In the first is placed the English names, in the second the Basle, 
and a translation or an equivalent in the third. In one particular the B.N.A. is, perhaps, x 
of noticeable significance, namely, in the elimination of the names of celebrated old 
anatomists and others, with whose work many structures of the body have been identified 
for many generations. Gone are the names of Fallopius, Vieussens, Sylvius, Stenson, 
Rolando, Hunter (Hunter’s canal), Peyer, and many others, even Venus has ceased to be 
recognized in anatomical nomenclature, displaced, like the other names, by the impelling 
force of scientific accuracy, in accord with the demands of the time. 


Diseases of the Throat, Nose and Ear, for Practitioners and Students. By W. G. 
Porter, M.B., B.Sc., F.R.C.S.Ed. Second edition, fully revised for the Author 
during his absence from England in the service of his country by P. McBride, M.D.Ed., 
F.R.C.P.Ed., F.R.S.E. With 77 illustrations, pp. xvi -f 280. Price 7s. 6d. net. 
Bristol: John Wright and Sons, Ltd., 1916. 

Dr. Porter is to be congratulated upon having the benefit of a master hand as deputy 
for the revision of his book, while he himself is on active service. It is a manual which 
holds its particular position amongst those treating of the triple specialty through just 
giving what the general practitioner requires in the attainment, roughly speaking, of two 
objects: First, the medical care of the slighter class of cases that come under his view, and 
secondly, a capability of a full appreciation of what the expert can do when the time for his 
intervention arrives, and the diagnostic knowledge which is essential for such appreciation. 
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Dr. McBride has briefly summarized all the main facts added to our knowledge sinoe the 
earlier publication in 1912. Amongst these additions are Killian’s suspension laryngoscopy ; 
whilst other subjects have been amplified and brought more up to date, e.g., the vestibular 
reactions, and the pointing test as a diagnostic in cerebellar abscess. The affections of the 
labyrinth have been more extensively treated, and the relationship of epidemic cerebrospinal 
meningitis to labyrinthine deafness duly noted. The important appendix of remedies at 
the end is extended, and is quite up to the practitioner’s requirements. 

Methods de Traitement des Fractures. Par le Professeur Pierre Delbet, avec la 
Collaboration de MM. Marchack, Mosse et Lamare. (“ Annales de la olinique 
chirurgicale du Professeur Pierre Delbet,” No. 5.) With 191 illustrations ; pp. 501. 
Price 20 fr. Paris : Felix Alcan, 1916. 

In this work Professor Delbet urges in favour of the so-called ambulant treatment of 
fractures of the shaft of the long bones. The 67 plates containing 159 figures, along with 
32 figures in the text, afford a cursory view of his methods. In the case of fractures of the 
shafts of the tibia and fibula, also for Pott’s and Dupuytren’s fractures, reduction is made 
by attaching a weight of 18 or 20 kilogrammes to a sling applied round the ankle, so that the 
foot is flexed to a little more than a right angle at the ankle, and the anterior outline of 
the leg is rendered a little more concave. Then a many-tailed plaster bandage is applied, 
stiffened by two side-splints. When hard the plaster is cut away with a wire saw, front and 
back, or in the case of compound fractures, according to the wound. There is left a plaster 
ring round the tuberosities of the tibia and another ring at the ankle, the two rings being kept 
from approximating by the side splints. The patient may be allowed to bear his weight on 
his heel, but not on his toes, after twenty-four hours. The plaster requires to be reapplied, 
whether on account of swelling or shrinkage of swelling, and is worn for thirty-five to forty days. 
In the caie of fractures of the shaft of the femur, humerus and forearm, the plaster rings are 
not simply held apart, but are continually forced apart by side-springs, which are gradually 
increased in force by the aid of screws. In the case of fractures of the femur, the upper 
plaster pelvic ring rests against the ilium or ischium, as in Thomas’s knee-joint splint; the 
lower ring rests against the upper parts of the condyles of the femur. The patient then gets 
about with the aid of crutches. In the case of the humerus, the upper plaster ring presses 
like a crutch in the axilla, the lower against the flexor aspect of the upper third of the fore¬ 
arm, which is simultaneously held fixed at a right angle. In fractures of the forearm the 
upper ring presses against the flexor aspect of the lower third of the humerus, the lower ring 
of plaster is applied to the wrist, the elbow is kept flexed at a right angle, and an anterior 
spring separates the two rings. 

Le Thorax et l'Emphyseme : ua Chondrectomie. Par Eugene Douay. (“Annales de 
la clinique chirurgicale du Professeur Pierre Delbet.” No. 4.) With 111 illustrations ; 
pp. 472. Price 20 fr. Paris : Felix Alcan, 1914. 

This monograph constitutes the fourth member in the series of Professor Pierre Delbet’s 
“ Annals of Clinical Surgery.” It deals with the operation of chondrectomy in relation to 
the thorax and emphysema. According to the hypothesis of W. A. Freund, “ certain primary 
lesions of the costal cartilages are able to modify the thoracic equilibrium and determine 
secondary lesions in the lung, particularly emphysema and pulmonary tuberculosis. 
Chondrectomy, restoring to the thorax its normal mobility, is therefore a rational operation, 
capable of diminishing respiratory distress in the emphysematous, and of facilitating 
cicatrization of an incipient pulmonary tuberculosis.” This theory has drawn the attention 
of surgeons to the mobility of the thorax, and raises two main questions, which the author 
endeavours to answer: (1) Is it possible by surgical intervention directed to the thoracic wall 
to ameliorate the respiratory mechanics? (2) Has this intervention any other aotion? 
The historical aspect of the subject is first considered ; emphysema is next dealt with, and a 
standard established in order to measure exactly the degree of the lesions, the elasticity of 
the cartilages, and especially that of the lung. As regards the heart, “dilatation of the ri lit 
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auricle, which constitutes the initial element in changes in the right heart, is very frequent in 
emphysema ; it is an important cause of dyspnoea, hence therapeutic efforts must be directed 
to it.” The characteristics of the thoracic cage and the condition of pulmonary elasticity, 
together with respiratory movements of the thorax, are detailed and illustrated. This 
concludes the first portion of the work ; the second half is devoted to chondrectomy, which 
the author states to have generally “ un effet heureux sur les troubles respiratoires de 
remphysemateux.” He does not agree with Freund’s conception, but regards the action 
of chondrectomy as a beneficial one in suppressing the direct and harmful action of the 
anterior border of the emphysematous lung upon the right heart by relief of pressure. The 
crises of asthma are also said to be benefited by chondrectomy. The technique of Delbet’s. 
operation is given, which consists in a sub-periosteal resection of 4 cm. to 6 cm. of various 
costal extremities and resection of the cartilage with the whole of the perichondrium. The 
last chapter contains summaries of the notes of cases operated upon by this method, with 
immediate and remote results, as far as the latter can be ascertained. 

Manual op Psychiatry. By J. Rogues de Fubsac, M.D., and A. J. Rosanoff, M.D. 
Fourth Edition. Pp. xi + 522. Price 10 s. 6 d. net. New York and London : Chapman 
and Hall, Ltd., 1916. 

In preparing a fourth edition of this well known text-book close co-operation between 
the French and American collaborators was found to be impossible owing to the War. It 
was therefore agreed between them to place the preparation of this edition entirely in the 
hands of Dr. Rosanoff. With the object of bringing the book up to date nearly half the 
chapters appear to have been entirely re-written or, at least, very extensively revised. 
There is a great deal of new matter, especially in the sections on case-taking, and there are 
quite full accounts of the Wassermann reaction and the Binet-Simon tests. 

Anatomy, Descriptive and Applied. By Henry Gray, F.R.S. Edited by Robert 
Howden, M.A., D.Sc., M.B., C.M. Notes on Applied Anatomy revised by A. J. Jex- 
Blake, M.A., M.D.Oxon, F.R.C.P.Lond., and W. Fedde Fedden, M.B., M.S.Lond., 
F.R.C.S. Nineteenth Edition. With 1,143 illustrations; pp. xvi 4- 1304. Price 
32s. net. London: Longmans, Green and Co., 1916. 

This edition of Gray’s anatomy is the eighteenth superstructure built by successive hands 
on the great text-book. Whilst increased to nearly double the extent of the old work 
by the necessary introduction of new sections, illustrations and gradually acquired 
additions to knowledge in anatomical science, it is significant that the original arrangement 
of that work has never demanded alteration. The bulk of Carter’s drawings survive, in¬ 
cluding, for instance, the unique sketches of fractured bones; and it is remarkable how 
little the classical descriptions of Gray’s text have needed revisal when the gross structures 
of the body are under consideration. Comparing the nineteenth with the previous edition, 
there are in the former two more pages in the descriptive matter, and ten more in the index, 
but the total falls short by seven pages, owing to the exclusion of the glossary of the 
Basle anatomical nomenclature, apparently now no longer considered essential. Eighty 
new figures are introduced, of which sixty replace older ones, and more figures are coloured 
than hitherto. Some illustrations are now withdrawn, as for example Nos. 146 and 148, 
representing phases in the development of the aural labyrinth in the sheep and cat respec¬ 
tively. A new author’s name appears in the preface, viz., that of Dr. E. P. Stibbe, who 
assists Dr. J. D. Lickley in the revision of the texts. 

Physics and Chemistry for Nurses. By Amy Elizabeth Pope. Illustrated; pp. x 4 - 
444. Price 7s. 6 d. net. New York and London : G. P. Putnam’s Sons, 1916. 

This is a bid for further advancement in a nurse’s education. She is here introduced to 
laboratory work, to chemistry and physics, to electricity and magnetism, to the chemical 
constituents of the human body and of food, to the chemistry of digestion, of absorption and 
metabolism, and the chemistry of the urine, and urine analysis. These are only some “ of 



18 


the important chemical and physical processes constantly referred to in physiology, materia 
mediea, and the x>ther studies included in the school of nursing curriculum,” as the author 
states in her preface. It may, therefore, be gathered that this field of garnered information 
is of a very wide description, providing the nurse with many sources of knowledge, within 
a reasonable compass. The book is divided into twenty-four chapters, and includes, at the 
end, a glossary, full index, and an index of experiments. There are numerous illustrations. 

The Biology op Tumours. By C. Mansell Moullin, M.A., M.D.Oxon., F.R.C.S. 
Pp. 55. Price 2s. 6d. net. London: H. K. Lewis and Co., Ltd., 1916. 

This little volume of 55 pages is an elaboration of the author’s Bradshaw Lecture of 1912. 
The author considers the most satisfactory basis of classification of tumours is the mode of 
origin, and he divides them into two groups, the first due to “ the reproductive power innate 
in all living things being suddenly roused into activity,” and the second due to “changes 
that occur in the course of development being imperfectly carried out.” The evolution of 
tumours, is discussed in two sections on this basis. 

Les formes anormales du Tetanos ; Etude clinique, pathogeniquk, prophylactiquk 
et thkrapeutique. Par M. Courtois-Suffit et R. Giroux. Preface du Professeur 
Fernand Widal. Pp. iii -f 174. Price 4 fr. Paris : Masson et Cie, 1916. 

This work treats of forms of tetanus in which the spasm is confined to a limited group of 
muscles, e.g., those of the head, of one or more limbs, or the abdomino-thoracic muscles. 
In the cephalic type the spasm may be followed by paralysis of the cranial nerves, e.g., 
the ocular, facial or hypoglossal. The constitutional symptoms are less severe than in 
the case of the generalized form of the disease, and the prognosis is more favourable. The 
pathology and treatment are set forth in detail. 

Losses of Life in Modern Wars: “Austria-Hungary, France,” by Gaston Bodat, 
LL.D.; “ Military Selection and Race Deteriorationby Vernon Lyman Kellogg. 
Edited by Harald Westergaard, LL.D. Pp. x -f 205 + 6. Price 6s. net. Oxford : 
Clarendon Press, 1916. 

This is published by the Carnegie Endowment for International Peace, Division of 
Economics and History, the Director of which, John Bates Clark, says in his “ Introductory 
Note” that the Division in question is organized to “promote a thorough and scientific 
investigation of the causes and results of war.” An elaborate series of investigations has 
been undertaken, and reports are to be printed, in accordance with the plan of investigation 
formed at the conference of eminent statesmen, publicists, and economists, held in Berne, 
Switzerland, in August, 1911. Neither the officers of the Carnegie Endowment, nor its Com¬ 
mittee of Research, vouch for more than that the works issued by them contain the data - 
statistical facts, opinions of various classes (such as business classes, socialistic and other 
bodies), &c.—which they are stated to contain. “The standing and attainments of the 
writers selected afford a guarantee of thoroughness of research and accuracy in the state¬ 
ment of fact.” The present volume contains a large series of statistics in regard to the 
numbers of killed and wounded, <fcc., in very many (almost exclusively European) wars of 
relatively modem times. This is followed by a “ preliminary report and discussion ” of the 
subject of “ Military Selection and Race Deterioration,” by Vernon Lyman Kellogg. Various 
aspects of this subject are considered. Mr. Kellogg writes in his preface (p. 161): “ Under 
the conditions thus described, army life may do something, in interests of peace, towards 
redeeming the poor material; ” and again : “ Under general and compulsory service army 
life in times of peace may improve the physical condition of the soldiers (Germany) of most 
classes. This discipline may reduce the ravages of war, when war occurs.” The essay ends 
as follows : “ Deaths from all venereal disease in England and Wales average about fifty per 
million inhabitants. Deaths from such diseases as phthisis and cancer are nearly one 
hundred times aB many. Venereal disease is racially contaminating and deteriorating. It 
does not select the less vigorous types by death. It is a very harmful influence on the 
species, and it is an influence strongly fostered by militarism.” 
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Essays in War Time. By Havelock Ellis. Pp. 252. Price 5s. net. London : Constable 
and Co., Ltd., 1916. 

Mr. Havelock Ellis has gathered in this volume eighteen essays dealing with various aspects 
of sociology and eugenics. The writer argues that war is not a permanent factor of national 
evolution, and that far from being a “national regenerator ” as claimed by Hegel, Moltke 
and others, it enfeebles and deteriorates the race. The dysgenic influence of war is shown 
by the fact that armies are highly favourable to the spread of racial poisons, especially 
syphilis. In the essay on the Control of Venereal Disease the writer maintains that 
popular enlightenment is a necessary preliminary to notification. The advantages of a State 
Medical Service are set forth in an essay on “The Nationalization of Health.” In the 
chapter on Eugenics and Genius, we read that in not 1 per cent, can definite insanity be 
traced among the parents of British men and women of genius, and that the total amount 
of insanity in British men and women of genius is not more than 4*2 per cent. Similar 
conclusions are drawn from a study of genius in other countries. Several chapters are 
devoted to consideration of the birth-rate, entitled War and the Birth-rate, The Meaning of 
the Birth-rate, Civilization of the Birth-rate and Birth control. Mr. Havelock Ellis holds 
that the falling birth-rate which is affecting all civilized countries is a matter for joy rather 
than for grief. “ A low birth-rate with a low infantile death-rate not only produces the same 
increase in the population as a high birth-rate with a ^high death-rate which always 
accompanies it, but it produces it in a way which is far more worthy of our admiration than 
the way of Russia and China where opposite conditions prevail.” 

Encyclopaedia Medica. Under the General Editorship of J. W. Ballantyne, M.D., C.M., 
F.R.C.P.E. Second Edition. Vol. IV: Ear to Filariasis. With illustrations ; 
pp. viii -f 685. Price 20s. net. Edinburgh and London : W. Green and Son, Ltd., 1916. 

In this volume of the new*edition, the opportunity has been taken to recast and revise 
many of the articles. In some cases the contributions have been entirely rewritten by the 
authors. Again two new articles have been introduced, one on eclampsia and- the pre- 
eclampsic state by Dr. J. W. Ballantyne, of Edinburgh, the other on Eugenics by Dr. 
Saleeby. In each of these articles the subject is comprehensively dealt with, by which the 
value of the volume is increased. 

International Clinics : a Quarterly op Illustrated Clinical Lectures and 
especially prepared Original Articles. Edited by H. R. M. Landis, M.D.Philad., 
U.S.A. With the Collaboration of Charles H. Mayo, M.D., Rochester, and others. 
Vol. I, twenty-sixth series, 1916. Illustrated ; pp. x -f 326. Price : Only sold in 
complete sets of four vols, 35s. net per annum. Philadelphia and London : J. B. 
Lippincott Co., 1916. 

Of the seventeen papers included in this volume, six are surgical, including articles on 
the treatment of spina bifida (Dr. W. W. Babcock), surgical shock (Dr. G. S. Foster), and 
the non-operative treatment of fractures of long bones (Dr. J. B. Roberts). Medicine is 
represented by three contributions—on pellagra (Dr. Tudor), gastric cancer (Dr. Julius 
Friedenwald), and syphilitic nephritis (Dr. F. Parkes Weber and Dr. H. Schmidt). Of the 
rest mention may be made of a paper by Dr. E. E. and Dr. W. H. Mayer on a new treatment 
of chorea, and of another by Dr. J. P. H. Murphy on the wounded mind. 

Care and Feeding of Infants and Children. A Text-book for Trained Nurses, by 
Walter Reeve Ramsey, M.D. Including Suggestions on Nursing, by Margaret B. 
Lettice and Nann Gossman. With 123 illustrations; pp. x -f 290. Price 9s. net. 
Philadelphia and London : J. B. Lippincott Co., 1916. 

One of the many books published in recent years to spread the medical gospel of healthy 
childhood among non-professional readers. A full two-thirds of the pages are occupied with 
discursive chapters on sleep, exercises, puberty, infant feeding, delicate children, and so on, 
but in the remaining third the theme settles down to a more or less systematic account of 
diseases classified on the usual anatomical lines. 
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The Hope op the Future ; the Management op Children in Health and Disease. By 
Dr. Mary Scharlieb. Pp. x + 261. Price 6s. net. London : Chapman and 
Hall, Ltd., 1916. 

This book has much the same chapter headings as those of most medical text-books 
on children's diseases, but it is written in a popular style. It provides a trustworthy 
account of practically all the common ailments of childhood, and, though prepared “in 
the hope of helping mothers and nurses to take intelligent care of their little ones,” includes 
sections, some of them running to several pages, on such out of the way conditions as 
typhus fever, gastric ulcer, haemorrhagic measles and cancrum oris. 

La Fi£vbe TyphoIde, et les Fi£:vres paratyphoYdes (Symptomatologie, £tiologie, 
Prophylaxie). Par H. Vincent et L. Muratet. Pp. ii -f 278. Price 4 francs. 
Paris: Masson et Cie, 1916. 

The present work, which belongs to the “Collection Horizon,” a series of publications 
dealing with the medicine and surgery of war, is divided into two parts, the first dealing 
with the clinical features, and the second with thejepidemiology and prophylaxis of, typhoid 
fever and paratyphoid fever A and B. The writers combat a belief iu the comparatively 
harmless nature of paratyphoid and state that in the present war haemorrhage and perforation 
have been as frequent in paratyphoid as in typhoid fever. In the chapter on diagnosis it is 
shown that the serum test is of no value in the case of those who have undergone anti¬ 
typhoid or anti-paratyphoid vaccination, and that precise information can be given by blood 
cultures only. The relative advantages of a restricted and liberal diet are discussed in the 
chapter on treatment, which also contains a description of serum therapy and vaccine therapy, 
and general management of the patient. The excessive frequency of typhoid fever in war 
time is demonstrated in a brief sketch of its history from the War of Secession of 1861-66 
down to the present day. The Manchurian Campaign, which was characterized by very long 
intervals of rest interrupted at rare intervals by violent battles as well as by the excellent 
hygienic arrangements prevailing among the belligerents, is the only exception to this rule. 
Considerable space is devoted to the important question of the carrier in the dissemination 
of infection. All methods hitherto attempted to rid the organism of the specific germ have 
proved ineffectual, and the best method of prophylaxis is to vaccinate all who come in con¬ 
tact with the carrier. A special chapter is devoted to the prophylaxis of typhoid fever in the 
Army. The work concludes with a chapter on preventive inoculation, in which its value is 
conclusively proved by the statistics of all countries in which it has been adopted. 

Ligations and Amputations. By A. Broca. Translated by Ernest Ward, M A., M.D., 
F.R.C.S. With 510 illustrations ; pp. vi -f 285. Price 8s. 6d. net. Bristol : John 
Wright and Sons, Ltd., 1917. 

Dr. Ernest Ward has translated Professor A. Broca’s “Precis dc Medecine Operafcoire ” 
under the above title, because ligations and amputations are operations of special importance 
at the present time. Professor Broca described his book as a guide for students preparing 
for their practical examination in operative surgery. Apparently that examination is 
restricted to the performance on the cadaver of ligations and amputations, including a 
knowledge of the surgical anatomy involved, but omitting excisions of joints, exposure of 
nerve trunks, trephining and other operations. The section on ligation includes a number 
of clear diagrams of the anatomy of the several parts, but not the actual application and 
knotting of the ligatures. Whilst the descriptions differ from those current in English books 
in many small particulars, yet they may be found to supplement usefully the English details 
by laying emphasis on various points. The section on amputations presents diagrams of 
almost all the possible amputations which can be practised on the limbs of the cadaver. 
The operator is generally placed facing the trunk of the subject and the cutting appears as 
if done chiefly with the point of the knife. Should the knife slip, it would be likely—so the 
drawings seem to indicate—to come into contact with the left hand or forearm of the 
operator or with the hands of his assistant. This section is hardly in touch with the 
requirements of the moment. These rather demand a careful planning and carrying out of 
a few selected amputations, such as can be correlated with artificial limbs best suited to 
afford the maximum of utility. 
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Society's Library .—Ed.] 

The Control op Hunger in Health and Disease. By Anton Julius Carlson. 
Illustrated; pp. vii -f 319. Price 9s. net. Chicago : The University Press (Agents in 
U.K., Cambridge University Press), 1916. 

This is a summary of the work on the stomach, with special reference to hunger and 
appetite, carried out in the Hull Physiological Laboratory of the University of Chicago 
during the last four years. The author's observations were made on a man with a permanent 
gastric fistula, on normal individuals and on animals. The nature of hunger, which is 
ascribed to muscular contractions in the stomach, and its nerve control, are considered; the 
relation of hunger to appetite is discussed. Other subjects dealt with are the sensibility of 
the gastric mucosa, the secretion of gastric juice in man and hunger and appetite in disease. 
There is also a chapter on the pharmacology of bitters. A full bibliography is appended. 
Although the book is chiefly of interest to physiologists the clinical aspects of the subject 
have not been lost sight of. 

Lb Traitement des Plaies inpectAes. Par A. Carrel et G. Dehelly. With 82 illustra¬ 
tions ; pp. 177. Price 4 francs. Paris : Masson et Cie, 1917. 

This is a full account of Carrel’s method, which was recently dealt with in a paper 
by Dr. Sherman read before the Section of Surgery of this Society ( Proceedings , 1916, x, 
Sect. Surg., p. 1), and is based on researches carried out at Compi&gne in the laboratories 
supported by the Rockefeller foundation and in the Military Hospital No. 21. In opposi¬ 
tion to many well known authorities the writers hold that it is possible to obtain the 
sterilization of the majority of infected wounds. As the result of prolonged experiments 
Dakin prepared an ideal antiseptic which was bactericidal without being toxic—viz., a solu¬ 
tion of sodium hypochlorite which was free from caustic alkali. A detailed description, 
illustrated by photographs, is given of the application of this solution, which is introduced 
into the wounds by continuous or intermittent instillation. The writers maintain that it 
is impossible to estimate aocurately the results of treatment without the constant aid of the 
microscope. This does not, however, require the presence of an expert bacteriologist. All 
that is needed is to examine smears taken from the wound secretions, and estimate roughly 
the number of bacteria present in eaoh field. A disappearance of the organisms from the 
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smears indicates a degree of asepsis compatible with the closure of the wound. From three 
to ten days are required for sterilization of the soft parts, and ten to fifteen days or more in 
the case of fractures. The writers claim that this method diminishes to a very large extent 
the general and local complications of wounds, the frequency of amputation, the duration 
of treatment and the degree of final incapacity. A large number of wounded is no obstacle 
to its use, as it is systematically carried out by Depage in his hospital at La Panne, which 
contains 600 to 700 wounded men. 


Nerve Injuries and their Treatment. By Purves Stewart, M.A., M.D.Edin., 
F.R.C.P. (Temporary Colonel A.M.S.), and Arthur Evans, M.S., M.D.Lond., 
F.R.C.S. (Captain R.A.M.C.T.). (Oxford Medical Publications.) With 97 illustra¬ 
tions ; pp. xii -f 208. Price 8s. 6d. London : Henry Frowde and Hodder and 
Stoughton, 1916. 

The first chapter of this work is devoted to a short account of the anatomy and physiology 
of the peripheral nerves and of the changes which follow a break in their continuity without 
dwelling upon the controversial views held by various observers as to the exact nature of the 
processes leading to regeneration. The second chapter is concerned with methods of clinical 
examination, and gives clear instruction as to how the functions of the nerves can be tested 
and the correct diagnosis in any particular case of injury arrived at. Another chapter deals 
with conditions which may simulate nerve injuries, such as damage to bone, joints and 
muscles, functional paralysis and anaesthesia, as well as lesions of the central nervous 
system. In dealing with the question of prognosis the authors are necessarily at some 
disadvantage, as the time is not yet ripe for the full consideration of this aspect of nervous 
surgery in the light of the results obtained in the course of this war, but certain principles 
are laid down which no doubt will prove to be more or less well founded. Surgical methods 
and technique are fully described in the chapter on treatment, and the authors insist on the 
importance of looking after the muscles, joints and nerves both before and after operation t 
if the best results are to be obtained from surgical intervention. The remainder of the book 
is occupied with a description of the symptomatology of lesions of individual nerves and 
plexuses, and its value is much enhanced by a large number of illustrations and a full index. 


Collected Papers on Circulation and Respiration. Second series. Clinical and 
Experimental. By Sir T. Lauder Brunton, Bart., M.D., D.Sc., LL.D.Edin. and 
Aberd., M.D. (Hon.) Dubl., F.R.C.P., F.R.S. With 256 illustrations ; pp. xxi + 719. 
Price 5s. net. London: Macmillan and Co., Ltd., 1916. 

This volume oontains a second series of papers or articles on medical subjects published in 
different medical and other journals between the years 1883 and 1915. They are sixty-eight 
in number: in about one-fourth of them Sir Lauder Brunton was associated with another 
writer, Dr. Tunnicliffe, Dr. Cash, Dr. Prickett or Dr. Williams. As might be expected by 
one acquainted with Sir Lauder Bran ton's work, they are concerned more with the physio¬ 
logical and therapeutical sides of medicine than with its clinical and pathological aspects. 
The papers of most interest and importance are those which record Brunton’s work on the 
Hyderabad Commission in connexion with general anaesthesia; several papers on cardiac' 
pain, angina pectoris, angina abdominis, and the action of nitrite of amyl and other vaso¬ 
dilators ; papers on heart disease and the action of digitalis; and others on atheroma 
of arteries, the estimation of blood-pressure, pleurisy, pericarditis, and cardiac strain. From 
the Philosophical Transactions of 1891 is taken an extract, running to fifty pages, of the 
“ Contribution to the Study of the Connexion between Chemical Constitution and Physio¬ 
logical Action : Action of Aromatic Compounds on the Circulation,** by Sir Lauder Brunton, 
in conjunction with Dr. Theodore Cash. But it is doubtless the articles on heart disease 
which will attract most readers; and among these is one on “ Cardiac Pain and Angina,” in 
which he recounts again how he was led to attempt, and that with immediate success, the 
treatment of angina pectoris by amyl nitrite. 
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Poverty and its Vicious Circles. By Jamieson B. Hurry, M.A., M.D. Pp. 180. Price 
5s. net. London : J. and A. Churchill, 1917. 

The author of this book has studied the association of poverty with bad housing, 
ignorance, disease, inebriety, and other evils, and has illustrated the way in which all 
these factors act and react upon each other. As an example of many vicious circles he 
describes, we may quote poverty, defective housing, phthisis, incapacity for work, poverty. 
Again, poverty leads to employment of women, which is followed by neglect of the home and 
increase of infant mortality, while the increased competition in the labour market further 
depresses wages. Artificial circles arise when injudicious relief aggravates the poverty it seeks 
to remove. The remedy for these unsatisfactory conditions is to break the circle at some 
point, and this can be done by legislation, voluntary organizations and personal effort. 
Among legislative measures the author attributes highly beneficial results to the various Poor 
Law Acts, the Free-trade Movement, Compulsory Education, and the Insurance Act. 
Voluntary organizations which have assisted to further social progress are the Trade Unions, 
Friendly Societies, the Co-operative Movement, the Voluntary Hospitals and kindred 
institutions. Individual effort is promoted by industrial training and personal interest in 
the welfare of workers. 

Mechanisms op Character Formation : an Introduction to Psychoanalysis. By 
William A. White, M.D. Pp. 842. Price 7s. Gd. net. New York : The Macmillan 
Company, 1916. 

In this volume Dr. White describes and discusses the broad principles which underlie 
human behaviour and must be understood in order to gain a real appreciation of mental facts 
and their true meanings. After an historical introduction the author explains how the 
mental development of the child, like the physical, is an historical reproduction of the mental 
development of the human species, and how such infantile thought, though repressed into 
the unconscious, may occasionally influence conduct. When conflict arises between the 
conscious and the unconscious, resolution may be achieved symbolically either in dreams or 
mental symptoms, symbolism being necessary to disguise effectually the antisocial and 
unconventional tendencies of the unconscious in permitting them to enter consciousness. 
Symbolism is fully discussed in a separate chapter, as also are dream mechanisms and the 
unconscious psychical relationships between a patient (or any other person, for that matter), 
and members of his own family, especially the parents. In a couple of chapters on “ The 
Will to Power,’ 1 the author discusses such matters as the all-powerfulness of thought and 
what he calls “ partial libido strivings.” Then follows a chapter on extroversion, or the 
tendency to enter the battle of life and to meet reality face to face, and introversion, or the 
tendency to retire from the battle and to live in a world of one's own unconscious creation. 
“ Organ Inferiority” is rather a misleading title for a chapter dealing with the effect on the 
mind of diseased, under-functioning or over-functioning organs of the body (heart, lungs, 
kidneys, testes, endocrinal glands, &c.); but the chapter lays stress on the fact that conflict 
may occur at a lower level than the psyche and may, in just the same way, give rise to over¬ 
compensations which have sometimes been regarded as the primary disease. As examples on 
the one hand, cardiac hypertrophy in renal disease, hyperacusis (hearing) in blindness, hyper¬ 
thyroidism in hypopituitarism, and, on the other, constipation resulting from the repressions 
imposed by conventionality, the suspicions of deaf people and delusions of exaltation occurring 
in patients who believe themselves to be persecuted. The book closes with a couple of 
chapters on “Resolution of the Conflict” and “Summary and Synthesis.” 

The Fundamentals op Psychology. By W. B. Pillsbury. Pp. 252. Price 8s. 6d. net. 
New York: The Macmillan Company, 1916. 

This book, which is primarily intended for students who have done no previous work in 
psychology, presupposes no preliminary knowledge. Accordingly, nearly a quarter of it is 
devoted to descriptive anatomy and histology of the central nervous system and the organs of 
special sense. This part, however, is not a mere geographical description ; for there is a 
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considerable amount of physiology intermingled with the narrative. In fact, the anatomy— 
although given in some detail—is merely intended as a basis for the physiology. The account 
of the physiology of sensation and centrally aroused sensation, still interspersed with a good 
deal of anatomy, takes us nearly to the middle of the book ; and, at the end of the chapters on 
perception of space, time, reading, &c ., we find that we are three-fifths through. Then follow 
chapters on memory, recognition, imagination, reasoning, instinct, affection, emotion, 
temperament, will and the concept of self. The various descriptions are orthodox and 
fairly full. There are no long discussions on controversial matter. Opposing theories are 
discussed only as they may illumine statements of fact or where they have great historical 
importance, and then only if the problem is real but not settled. In such instances the 
merits and faults of the opposing theories are set forth with strict impartiality and the 
student is left to form his own views on the subject. Looked at as a whole, the book 
is practical and concerns itself more with what consciousness does than what it is. 

Applied Immunology: The Practical Application of Sera and Bactbrins Prophy- 
lactically, Diagnostically and Therapeutically. With an Appendix on Serum 
Treatment of Haemorrhage, Organotherapy and Chemotherapy. By B. A. Thomas, 
A.M., M.D., and R. H. Ivy, M.D., D.D.S. Second edition; revised. With 73 
illustrations; pp. xvii + 364. Price 16s. net. Philadelphia and London: J. B. 
Lippincott Co., 1916. 

The authors are surgeons attached to the University of Pennsylvania, and consequently 
approach their subject from the practical standpoint of the clinician. They state clearly 
that the aim of the book is not to deal with experimental research, but to assist the 
practitioner in a “ more thorough comprehension of biological prophylaxis, diagnosis and 
therapeusis.” A few short opening chapters deal briefly with the history of immunity and 
the mechanism of its production, the side chain theory, anaphylaxis, &c., whilst the rest of 
the work is devoted to the clinical aspect of the subject. The chapter on antitoxic sera 
includes an account of von Behring’s new method of producing prophylaxis against diphtheria 
by combined active and passive immunization. It also gives full details of the subcutaneous, 
intravenous, intraspinal and intraneural injection of antitetanic serum. On this subject the 
authors are of opinion that Ashhurst and John’s technique—which is quoted in full—should 
reduce the mortality of tetanus to less than 20 per cent, if employed within twelve hours 
from the onset of symptoms. The technique of the Wassermann reaction is described at 
considerable length, and several pages are devoted to the clinical side of the question. In the 
chapters dealing with specific bacterial reactions and tuberculin therapy, the writers confine 
themselves largely to the commoner preparations of tuberculin, but give fairly full instructions 
for the use of tuberculin in diagnosis and treatment. The last sixty pages of the book are 
devoted to a very full account of vaccine therapy, in which the authors give the results of 
their own experience of a large number of bacterial inoculations. Three appendices deal 
respectively with the serum treatment of haemorrhage, organotherapy, and chemotherapy ; 
and the book also has a glossary of the commoner terms used in immunity. References are 
given throughout in the text. The illustrations and diagrams are numerous. 

Syphilis and the Nervous System. For Practitioners, Neurologists and Syphilologists. 
By Dr. Max Nonne. Authorized Translation from the Second Revised and Enlarged 
German Edition, by Charles R. Ball, B. A., M.D. With 98 illustrations; pp. xxiv + 
460. Price 18s. net. Philadelphia and London : J. B. Lippincott Co., 1916. 

Tho present edition is a revised and enlarged one of the original abridged English 
translation, but the enlargement is mainly concerned with the tests employed in the 
examination of the cerebrospinal fluid. The clinical material has not been added to, though 
the author distinctly states that syphilitic affections of the nervous system have increased 
since the advent of the arsenical preparations, a fact which we have noticed with alarm, and 
to which we have drawn attention for some time past. No cases are cited to prove this 
contention, and the book is wanting in reports of cases which have been treated with the 
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newer remedies. After dealing with the pathology of nervous syphilis, the author gives an 
excellent account of the aetiology of nervous syphilis and specific endarteritis; the symptoms 
of intracranial meningitis are then described and divided into two categories, (a) those which 
accompany cortical meningitis, (6) those which accompany basilar meningitis. From pure 
meningeal syphilis our attention is drawn to the symptoms, &c., which follow a combined 
meningeal and nervous lesion proper. Naturally this is followed by a description of the 
primarily nfervous lesions. We expected to find some newer light thrown upon the aetiology 
and pathology of degenerative encephalitis, information which we feel sure the author 
would be able to furnish, since there can be no doubt that primarily degenerative lesions 
stand in closer relation to earlier syphilitic involvement of nerve tissue than has been hitherto 
generally recognized. Syphilis of the cord is dealt with in the same manner as is the brain, 
and the author draws the attention of the reader to two facts, which cannot be too strongly 
emphasized : (1) That an intracranial lesion is usually associated with an intraspinal lesion, 
and vice versa—in other words that spinal syphilis cannot be separated from cranial syphilis ; 
(2) that a degenerative lesion in one part of the nervous system may be associated with a 
non-degenerative lesion in another part of the nervous system. As in syphilitic skin erup¬ 
tions, so in syphilitic disease of the nervous system, polymorphism is the note struck. The 
two remaining chapters to be mentioned are those which deal with syphilis of the peripheral 
nerves and with hereditary syphilis of the nervous system. The clinical part of the book 
is most to be recommended, as it is so richly illustrated with cases. We strongly advise 
everyone who is interested in syphilis at all, to read through this book two or three times, 
and then to apply the knowledge gained to his clinical material. It will then be recognized 
how largely syphilis of the nervous system is on the increase, and how it will bridge that gulf 
which separates syphilologists from neurologists, since the cases which are most on the increase 
are those which would come before the former, and which are now missed, owing to the 
scanty knowledge so-called syphilologists have of nervous diseases. 

Friends op France : The Field Service op the American Ambulance described by 
its Members. With 88 illustrations ; pp. xx + 298. Price 7s. 6d. net. London : 
Smith, Elder and Co., 1916. 

This book is another war narrative of the class with which during recent days we have 
become somewhat familiar. It describes the work of the American Ambulance in the French 
Service. It derives its title “Friends of France,” in a reciprocal sense, recalling the 
incident in the American War of Independence, 1777-81, when il tens of thousands of young 
Frenchmen crossed the ocean as soldiers and sailors to help America.” Most of the fourteen 
chapters of which the book consists are the personal records of various contributors. Thus 
we have stories of scenes in such various fields of fighting as Alsace, Dunkirk and Ypres, 
Lorraine, Verdun, Flanders—differing from the hurried compilations of the war corres¬ 
pondent, writing against time—forming prose pictures, full of detail, of interest and 
attraction. In the last chapter, “ Tributes and Citations,” in a paragraph on war poetry, 
the palm over Rupert Brookes is given to an American soldier of the Foreign Legion, killed 
in July last, for a poem entitled “ Champagne, 1914-15.** The volume concludes with a list 
of the members of the Field Service American Ambulance, corrected to September 1, 1916. 

An Index of Symptoms, with Diagnostic Methods. By Ralph Winnington Leftwich, 
M.D. Sixth edition. Pp. xii. -f 555. Price 10s. net. London : Smith, Elder 
and Co., 1917. 

In the sixth edition of the Index, the number of new symptoms added is not great. 
Brief descriptions of some seventy more or less rare diseases, as well as a section upon 
eponymous Bigns has been appended. The author takes the view that, broadly speaking, 
medicine is applied physiology, so that the previous notes on these lines have been amplified 
and added to. Under many sections are included the art of diagnosis, classification of 
patients and symptoms, fallacies, methods of interrogation, inspection, palpation, percussion, 
auscultation, and miscellaneous. Fourteen illustrations elucidate the text. 
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Initis, ob Nutrition and Exercises, Congestion of the Connective Tissues. On some 

FREQUENTLY FOUND SYMPTOMS WHICH INTERFERE WITH THE USEFULNESS OF HUMAN 

Life : their Seat in the Coverings of Muscles, Nerves and Bones, and in the 

Ligaments of Joints ; their Origin in Mal-nutrition ; and their Treatment by 

Diet, Massage and Self*movements of the Affected Parts under Pressure. 

By A. Rabagliati, M.A., M.D., F.R.C.S.Edin. With 28 illustrations, pp. xi. + 188. 

Price 108. 6d. net. London : C. W. Daniel, Ltd., 1916. 

This dissertation is designed to elaborate the author’s theory that many diseases 
are due to congestion of the connective tissues. Hence this new addition to medical 
terminology—initis. We read that “ the word is connected with the Greek *ls t Latin vis or 
strength—and the intention in choosing the title is to show that the affection is mainly one 
of the strong or connective tissues of the body. These are so called because they connect 
every part of the body with every other." And so we are introduced to such definitions as 
dyspepsia, initis (inflammatory affections); dyspepsia, initis (chronic affections); dyspepsia, 
initis, tuberculosis ; dyspepsia, initis, apoplexy; dyspepsia, initis, cancer, and several others, 
under the primary title of dyspepsia. But the book must be read in order to gain the drift and 
exposition of the author’s contentions. In the latter part of the volume, forming Part II, 
the author deals with the subject of systematic and repeated exercises for the purpose 
of maintaining and improving bodily nutrition. These pages are fully illustrated with photo¬ 
graphic reproductions showing his method of practising this form of treatment. A copious 
index is appended. 
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SUPPLEMENT 

(Vol. X, No. 8, June, 1917). 


NOTES ON BOOKS. 

[The^ purpose of these “Notes” is neither to praise nor to blame , but merely to draw 
attention to some of the new books and new editions which have been added to the 
Society's Library ,— Ed.} 

Diseases op Children. By A. Dingwall-Fordyce, M.D., M.B., Ch.B., F.R.C.P.E. 
Illustrated; pp. xxiii ,483. Price 10s. 6d. net. London: A. and C. Black, Ltd., 
1916. 

This is described as a “ practical modern manual—systematic, small, and complete.** The 
subject of diet occupies a large part, and the details of the knowledge, supervision, and 
observation required of the physician in connexion with infant feeding are given with great 
minuteness. Methods employed in other countries, as well as those in use at home are 
described, and the more recent attempts to form a scientific classification of digestive 
diseases and disturbances are referred to. Diseases of the various organs of the body, as 
well as constitutional diseases, are described in a systematic if somewhat brief form. The 
special clinical features of disease as they occur in early life are duly emphasized. Much 
letterpress is saved by numerous illustrations from photographs. 


Studies in Insect Life, and other Essays. By Arthur Everett Shipley, Sc.D., F.R.S. 

With 11 illustrations; pp. xii + 338. Price 10s. 6d. net. London : T. Fisher Unwin, 
Ltd., 1917. 

This volume consists of a number of articles which have been previously published in 
various magazines. The opening chapter, which deals with those insects which the writer 
has elsewhere called the “ minor horrors of war,*’ is followed by chapters dealing with the 
honey bee, the humble bee, and certain differences between wasps and bees. Tbe following 
three chapters are devoted to various aspects of marine zoology and are entitled respectively, 
“ The Romance of the Depths of the Sea,” “ Sea Fisheries,” and “ Sir John Murray, a great 
Oceanographer.** In an essay on the “ Grouse Disease,’* the writer shows that the conditions 
known as coccidiosis and strongylosis are responsible for a very large proportion of deaths 
among grouse. A chapter on “Zoology in the time of Shakespeare ” gives a sketch of the 
state of the science at that time and illustrations of the poet's acquaintance with the subject. 
The chapter on the “Revival of Science in the Seventeenth Century ’* contains an account of 
the contributions to science by Evelyn, Pepys, Newton, Harvey, Sydenham, Glisson, and 
other worthies. In the concluding chapter, entitled “Hate,” which is illustrated by a 
striking bronze mask by Professor R. Tait Mackenzie, the secretion of adrenalin is shown to 
play an important part in the physiology of this emotion. 
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Clinical Bacteriology and ILematology for Practitioners. By W. D’Este Emery, 
M.D., B.Sc.Lond. Fifth editioo. With 66 illustrations; pp. ;riii 4- 310. Price 
9s. net. London: H. K. Lewis and Co., Ltd., 1917. 

This work is so well known that the fifth edition needs little comment except in so far as 
new material is concerned. Although it was primarily intended for practitioners, sections 
have now been added describing methods which are only habitually used by bacteriologists, 
thus making the work more than ever a laboratory handbook. Dreyer s method of carrying 
out the agglutination test is fully described and illustrated, and an account is given of 
the isolation of the typhoid-dysentery group of bacilli from the faeces by means of brilliant 
green peptone water and Conradi Drigalski plates. The section on syphilis has been 
extended to 22 pages, and includes descriptions of the modern methods used in the dia¬ 
gnosis and control of treatment of this disease. One of the methods of doing the so-called 
“original” Wassermann reaction has been included since; the author states: “A method 
with added complement is generally (though I think, erroneously) preferred.” The advances 
in clinical bacteriology, which have resulted from the prevailing war conditions, are all fully 
noted and described. 

Essentials of Physiology. By F. A. Bainbridge, M.A., M.D.Cantab, D.Sc.Lond., 
F.R.C.P., and J. Acworth Menzies, M.A.Dunelm, M.D.Edin. Second edition. 
With 173 illustrations; pp. viii -f 478. Price 12s. 6d. net. London: Longmans, 
Green and Co., 1916. 

It seems only recently that we called attention to the first edition of this book. What we 
then predicted, that it would probably meet with the approval of students, has presumably 
come to pass. The isRue of a second edition, within a short period after the first, is proof 
of that prophecy being correct. This edition has been thoroughly revised, and the revision 
has extended to the rewriting of parts of some of the chapters—for example, those on muscle, 
the nervous system, and digestion. In addition many new figures have been incorporated in 
the text. 

The Secretion of the Urine. By Arthur R. Cushny, M.A., M.D., LL.D., F.R.S. 
With diagrams; pp. xi -f 241. Price 9s. net. London: Longmans, Green and Co., 
1917. 

In this modest volume of some 200 odd pages Professor Cu6hny has condensed what 
seems to him to be all the more important parts of the literature bearing on the physiology 
of the kidney, and states that it has involved the thorough sifting of over 6,000 pages of 
printed matter. Whatever view may be taken of his conclusions, there can be no doubt that 
the thanks of everyone interested in the subject are due to him for his attempt to bring order 
out of a chaos of conflicting ideas and experimental results. The outstanding views of the 
functions of the kidneys associated with the names of Bowman and Ludwig respectively are 
fully dealt with, and the experimental evidence for and against each considered, but the 
author favours a new interpretation which embraces some of the features of each while 
differing in other respects from any that has been accepted hitherto; this he terms the 
“ modern view.” It is based on physical chemistry as well as on the direct observation of 
physiologists, and it is claimed that it does not conflict with any ascertained fact in 
physiology, while furnishing an intelligible connexion between almost all those which have 
been established. After preliminary chapters on the anatomy and histology, the work, the 
gaseous metabolism and the blood supply of the kidneys, and the composition of the urine, 
the author outlines the “ modern view,” and then proceeds in subsequent sections of the book 
to discuss bow each set of observations can be brought into accord with it, dealing in turn 
with the direct evidence in the functions of the tubules and glomerulus, the mechanical and 
chemical factors in secretion, the reaction of the urine, the action of diuretics and other 
drugs, glycosuria, the effects of perfusion of the kidney, and albuminuria. Renal pathology 
is not dealt with at length, but some points arising out of the consideration of the normal 
functions of the kidney are briefly considered. An extensive bibliography and an adequate 
iudex conclude the volume. 
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“ Collection Hobizon.” Precis de Mddeoine efc de Chirurgie de guerre. Price 4 fr. each. 

Paris: Masson et Cie. 

(Medical Series.) 

“La Fitjvre typholde et les Fidvres paratypholdes (Symptomatologie, Etiologie, 
Prophylaxie).” Par H. Vincent et L. Mubatet. 1916. Pp. ii + 278. 

14 Les formes anormales du T6tanos. fctude clinique, pathog4nique, prophylactique 
et therapeutique.” Par M. Coubtois-Suffit et R. Giboux ; Preface du 
Profe8seur Febnand Widal. 1916. Pp iii + 174. 

“Les Dysenteries, le Cholera asiatique, le Typhus exanth&natique.” Par H. 
Vincent et L. Mubatet. 1917. Pp. 184. 

41 Hyst6rie-Pithiatisme et Troubles nerveux d'ordre r^flexe en Neurologiede guerre.” 
Par J. Babinski et J. Fboment. (37 figures et 8 planches.) 1917. Pp. 267. 

“ Les PsychonSvroses de guerre.” Par G. Roussy et Jean Lhebuitte. (13 planches.) 
1917. Pp. 187. 

41 La Syphilis et l’Armee.” Par G. Thibiebge. 1917. Pp. 196. 

(Surgical Series.) 

44 Traitement des Fractures.” Par R. Lebiche. 2 volumes (258 figures). 1916. 
Pp. 189 and 272. 

44 Les S£quelles osteo-articulaires des Plaies de guerre.” Par Aug. Bboca. (112 
figures.) 1916. Pp. 177. 

“ La Prothese des Amput6s en Chirurgie de guerre.” Par Aug. Bboca et Ducboqubt. 
(208 figures.) 1917. Pp. 144. 

41 Blessures du Cr&ne et du Cerveau: Formes cliniques et Traitement medico- 
chirurgical.” Par Ch. Chatelin et T. de Mabtel. Preface du Professeur 
Piebbe Marie. (98 figures et 2 planches.) 1917. Pp. viii + 279. 

“ Les Fractures de la M&choire inf4rieure.” Par LfeoN Imbebt et Piebbe Real. 
Preface de M. le M6decin Inspecteur-G6n£ral Ch. FAvbier. (97 figures et 
5 planches.) 1917. Pp. viii -f 154. 

44 Localisation et Extraction des Projectiles.” Par L. Ombb&danne et R. Ledoux- 
Lebabd. (225 figures et 8 planches.) 1917. Pp. iv + 349. 

44 Les Blessures des Vai9seaux.” Par L. Sencebt. (68 figures et 2 planches.) 
1917. Pp. 226. 

44 Les Fractures de l’Orbite par Projectiles de guerre.” Par FAlix Lagbange. 
(77 figures et 6 planches.) 1917. Pp. 222. 

The 44 Collection Horizon” is a valuable series of handy little volumes containing in 
concise but remarkably readable form the various acquisitions to the medicine and surgery 
of war which have hitherto been disseminated in periodical literature. The six books whose 
titles appear above represent the principal medical works hitherto published in this series, 
and are all written by well-known specialists. Attention has already been drawn in this 
Supplement (1917, pp. 18 and 20) to the monographs on the 44 Abnormal Forms of Tetanus,” 
by Courtois-Suffit and Giroux, and on 44 Typhoid Fever and Paratyphoid Fevers,” by Vincent 
and Muratet. 

The last two writers have also contributed a work on 44 Dysentery, Cholera and Typhus.” 
Each of the three sections of this book is divided into two parts. The first, which is clinical, 
deals with the symptomatology, diagnosis and treatment, while the second is devoted to the 
epidemiology and prophylaxis of each of these three diseases. Of special interest are the 
statistics dealing with the carrier problem in relation to dysentery and cholera. The writers 
lay special stress on the epidemiological importance of mild or abortive cases of these two 
diseases. 

The work on 44 Hysteria and Nervous Disorders of a Reflex Character,” by Babinski and 
Froment, is divided into two parts. In tho first the old conception of hysteria especially as 
jt was built up by Charcot is set forth, and is followed by a description of the modern 
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conception of hysteria due to Babinski, who has suggested the substitution of the term 
“ pithiatism ”—i.e., a state curable by persuasion, for the old term “ hysteria.” Neurological 
observations made during two years of war have served to confirm this modem conception 
of hysteria. A full account is given of the physical signs which form the criteria in the 
differentiation of organic from functional nervous disease. The second part deals with 
nervous disorders of a reflex character consisting of contractures or paralysis following 
traumatism, which are frequently met with in the neurology of war. A section on treatment 
contains much valuable information for medical officers in charge of neurological cases. 

An instructive companion volume to the above is to be found in the monograph by 
G. Roussy and J. Lhermitte, which embodies a description of the psycho-neuroses met with 
in war, starting with elementary motor disorders, and concluding with the most complex, 
represented by pure psychoses. 

Perhaps the most important work in the series, and one which will appeal to the greatest 
number of readers, is that by Dr. G. Thibierge on “ Syphilis in the Army.” The volume is 
intended as a vade-mecum of syphiligraphy for medical officers in the Army. In the first 
chapter, which is entitled “ Frequency of Syphilis in the Army,” the writer states that the 
present war surpasses all previous wars in the frequency of venereal disease and of syphilis in 
particular. The second chapter, which deals with the origin of syphilitic contagion in the 
Army, contains interesting statistics relating to the infections due to official or clandestine 
prostitution both in the zone of the Armies and in the interior. In the third chapter, which 
is entitled “ Syphilis as a National Danger,” the writer deals first with the increase of 
syphilis since the outbreak of the war in the civil population, in which respectable married 
women, and lads aged from 16 to 18, form a high proportion of those attacked. The social 
consequences of syphilis among soldiers are then described. The following chapters contain 
an account of the symptomatology, diagnosis and treatment (curative and prophylactic) of 
syphilis. The book concludes by insisting on the importance of legislative measures being 
taken to control the propagation of syphilis by the regular supervision of prostitution, as has 
been done in regard to small-pox and typhoid fever by making vaccination and inoculation 
compulsory. 

M. R. Leriche devotes one volume to fractures by gunshot involving joints, and the other 
volume to the various comminuted fractures of the shafts of the long bones. In Chapter II of 
the latter volume the author advocates the ” Disinfection op&ratoire des fractures ouvertes,” 
the “Sterilisation opiratoire primitive des fractures dans les premieres heures: resquill- 
ectomie d’exploration et de prophylaxie.” As soon as possible and quite apart from any 
signs of infection, the surgeon, not limiting himself to establishing drainage or removing 
foreign bodies which are obvious, should proceed under general anaesthesia, and with the 
assistance of radiology, to expose the comminuted fracture by a free incision, cut away 
bruised soft parts, and remove all detached fragments, especially those projecting out amongst 
the muscles, also the partly connected fragments when interposed between the fractured 
ends. The wound is then lightly plugged. The author appears to rely wholly on the above 
for disinfection, and does not mention the use of antiseptics. If infection is already 
established he relies on aseptic gauze soaked in salt solution, fresh air, and sunlight. 

M. A. Broca, in his description of the sequelae following upon gunshot injuries of bones 
and joints, includes the subjects of mal-union with shortening and angular deformity, false 
joints, sinuses owing to chronic osteomyelitis following comminuted fractures, and the 
central necrosis in stumps. In the case of joints he notes the varieties of ankylosis, stiffness, 
and deviations. In later stages osteotomy may be useful in rectifying the axis of the limb so 
that the muscles can regain action in their right line. A final chapter is devoted to medico¬ 
legal considerations. 

In another volume M. Broca, along with M. Ducroquet, describes the varieties of artificial 
limbs employed to replace a lost lower limb. As for the upper extremity illustrations arc 
given of various ingenious suggestions in cases where the hand has been lost. In addition to 
the familiar hook and dinner fork it is proposed that various tools may be screwed in to the 
end of the artificial limb, especially to enable objects to be held fixed. 

In the first part of the volume relating to gunshot injuries of the skull and brain, 
M. Chatelin describes the examination of the patients and the complications which may 
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follow. In the second part M. Martel gives drawings and descriptions of wide craniectomy 
and the extended search for foreign bodies in the brain, gaps left in the skull being later filled 
in by pieces of the patient’s rib. The reader may miss a discussion as to the indications for 
extending operative measures beyond those sanctioned by long experience. 

MM. L. Imbert and P. Real consider the treatment of gunshot injuries of the mandible 
as established by palpation and X-ray examination. They describe the various forms of 
dental splints and the surgical treatment of mal-union by the manipulation of mobile 
fragments. They do not give encouragement to the use of bone-grafts in cases of mal-union. 
In the last chapter they discuss the military incapacity arising from loss of teeth, fracture of 
the mandible and stiffness of the jaw. 

MM. L. Ombredanno and R. Ledoux-Lebard, in a volume of 849 pages, supply an extra¬ 
ordinary detailed description of radiology, the search for and the localization of projectiles, 
as well as the questions connected with the extraction of projectiles. The radiologist and 
the surgeon working together extract a bullet as follows : The radiologist views the foreign 
body keeping his head and the screen fixed, whilst the surgeon, using a long curved needle on 
a long handle, inserts the point into the wound or applies it to the skin. Then, under the 
guidance of the radiologist, the surgeon moves the point of the needle until it is in line with 
the shadow of the projectile. Continuing under the same guidance, the surgeon pushes on 
the needle-point down the line of the shadow, until it comes in contact with the foreign body. 

The volume on the wounds of the blood-vessels by M. L. Sencert contains a valuable 
bibliography of the French and English publications on this subject since the commencement 
of the War. 

Under 44 Fractures of the Orbit” M. F. Lagrange treats of the various injuries to the 
globe of the eye consistent with the preservation of some degree of vision, sympathetic 
ophthalmia, traumatic cataract, and detachment of the retina, also the repair of the eyelids 
and a very brief notice of the involvement of the frontal and maxillary sinuses. 

An Index op Differential Diagnosis of Main Symptoms. By Various Writers. Edited 
by Herbert French, M.A., M.D.Oxon., F R.C.P.Lond. Second edition. With 87 
coloured plates and 806 illustrations in the text; pp. xx + 912. Price 42s. net. 
Bristol: John Wright and Sons, Ltd., 1917. 

The guiding principle of this book is to suppose that a particular symptom attracts special 
notice in a given case and that the diagnosis has to be established by differentiating between 
the various diseases to which the symptom may be due. Leading symptoms and signs are 
discussed in alphabetical order, whilst a very full general index facilitates cross reference. 
The first edition of the book met with a large measure of appreciation and in this, the second, 
edition all the old articles have been revised and a number of new ones added. The illus¬ 
trations, especially the coloured plates, have been nearly doubled in number, and the 
appearance of the book has been improved by the adoption of a larger size of type. 

La Pratique chirurgicale dans la Zone de l'Avant. Lemons profess6es sous la direction 
du Medecin-inspecteur-g6n6ral Mignon, avec la collaboration de MM. Henry Billet 
et Henri Martin. With numerous illustrations; pp. 206. Price 10 frs. Paris : 
J. B. Bailli&re et Fils, 1917. 

This contains a course of instruction, given under tbe orders of the Directeur-g6n4ral du 
Service de Santd, to general practitioners who have been called to serve under the medical 
officers of the Army with ambulances and at casualty stations behind the fighting line. In the 
introduction the Inspectour-g6n6ral refers to the necessity for immediate surgical treatment, 
the enlargement and paring of the margins of the wound, the exploration of the wound for 
foreign bodies and detached fragments of bone, the cleauiug and drainage of the wound 
through a counter-opening, the immobilization of tbe injured part. The first le$i»n is a 
general sketch of ambulance work illustrated by photographs. The second Ugon alludes 
in a general way to the different wounds of soft parts by rifle bullets from a distance 
(excluding ricochets), and gunshot injuries at close quarters, aud by artillery. The third 
leqon contains numerous photographs of dried bones taken from amputated limbs, 
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to show the extensive comminution and splitting of the bones. < In the fourth lecon 
primary amputation is regarded the exception, but a short paragraph refers to gangrene 
following the cutting off of the main arteiies, and to gas gangrene. The fifth legon 
contains illustrations from dried specimens of extensive damage done to joints which had 
required amputation. The sixth leqon refers to head injuries and in a general way 
advocates immediate interference and trephining. The illustrations are taken from dried 
skulls, in which extensive injuries had proved fatal. 

Chronic General Periodontitis: “Periodontal Disease” (Pyorrhcea Alveolaris). 

By J. F. Colyer, F.R.C.S., L.R.C.P., L.D.S. With illustrations; pp. vi -f 109. 

Price 9s. 6d. net. London : Claudius Ash, Sons and Co., Ltd., 1916. 

This is a complete exposition of the subject, and deals fully with the anatomy of the 
disease as met with in man, the horse, dogs and cats, and wild animals in captivity. 
The author argues from the normal to the pathological. He states “ that investigations into 
the bacteriology of the disease do not afford any evidence of its being due to a specific 
organism.” The effect of modern diet and the functional activity of .the teeth are shown to 
be the chief factors in the production of the disease, modified by the resistance of the tissues 
of the body. A chapter on ‘ ‘ Periodontal Disease as the Active Agent in the Production of 
Pathological Lesions,” refers to “certain diseases which seem to be directly traceable to 
mouth infection,” and cases are quoted in support of this view. Attention is called to the 
anomaly of oral infection being often ignored by medical men who recognize the danger of 
small areas of sepsis in other parts of the body. The author lays stress on the r61e mouth¬ 
breathing plays and the influence of the degree of resistance offered by the tissues in the 
progress or severity of the disease. Complete recovery is recorded of cases in which early 
removal of the teeth was carried out and arguments favourable to such treatment are given. 
Vaccine therapy may afford relief but not a “cure.” The Bier method is referred to. 
Electro*therapeutic treatment is fully described, and is advocated in suitable cases. 


War-shock : the Psycho-neuroses in War ; Psychology and Treatment. By M. D. 

Eder, B.Sc.Lond., M.R.C.S., L.R.C.P.Lond, Pp. vii 4- 154. Price 5s. net. 

London: William Heinemann, 1917. 

The writer, who was recently in charge of the psycho-neurological department at Malta, 
has chosen as material for his work the first hundred consecutive cases which came under 
his care. He defines “ war-shock ” as hysteria occurring in a person free from hereditary or 
personal psycho-neurotic antecedents, but with a mind more than usually responsive to 
psychical stimulus. He follows Freud in dividing hysteria into the two groups of conversion- 
hysteria and anxiety-hysteria. He regards hypnotic suggestion as the treatment par 
excellence for the condition, and is of opinion that cases cured by this method can return to 
the Front in three to six months. An appendix contains a summary of the cases. 
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Society's Library.— Ed.] 

A Practical Treatise on Disorders of the Sexual Function in the Male and 
Female. By Max Huhner, M.D. Pp. xv + 818. Price 12s. 6d. net. Philadelphia: 
F. A. Davis Co.; London : Stanley Phillips, 23, Creighton Road, Queen’s Park, N.W., 
1916. 

Although the treatment of sexual neuroses belongs rather to the genito-urinary specialist 
than to the neurologist, most of the cases seeking relief come in the first place to a neuro¬ 
logical clinic. Dr. Hiihner, although engaged in genito-urinary work for over twenty years 
did not gain his knowledge of sexual neuroses until after he had worked for several years in 
a neurological clinic, where he employed the urethroscope whenever necessary and made 
frequent examinations of the prostate and seminal vesicles in the sexual neurasthenic. 
One of the objects of the present work, as stated in the preface, is to bridge over the gap 
between the neurological and genito-urinary specialist. The subjects dealt with are mastur¬ 
bation, impotence, pollutions, priapism, clitorism, clitoris crises, satyriasis, nymphomania, 
frigidity, vaginismus, dyspareunia, absence of orgasm in the female during coitus, enuresis, 
withdrawal, continence, and some unusual forms of sexual neuroses. The writer has sought 
to make the work as practical as possible and to interest the general practitioner as well as 
the psychiatrist and neurologist. 

Common Diseases of the Male Urethra: being a Course of Lectures delivered 
at the London Hospital. By Frank Kidd, M.B., B.C.Cantab., F.R.C.S.Eng. 
With an Additional Lecture on the Clinical Pathology of Urethritis, by Dr. Philip 
Panton. Illustrated ; pp. xii -f 132. Price 5s. not. London : Longmans, Green and 
Co., 1917. 

This is offered as a practical guide to the medical man in the management of urethritis. 
In the first chapter the writer discusses the aetiology of urethritis, showing that though in 
most cases it is caused by the gonococcus it may be due to other organisms and be contracted 
otherwise than by sexual intercourse. The surgical anatomy of the urethra is described 
and the important difference between anterior and posterior urethritis is accentuated. 
Subsequent lectures deal with diagnosis and methods of examination and treatment; a 
special lecture being devoted to the urethroscope. Three appendices are subjoined, the first 
of which contains a brief history of cases illustrating special points mentioned in the lectures, 
the second is a reprint of the writer’s evidence tendered to the Royal Commission on Venereal 
Diseases, and the third is a description of how to fit up a room for the examination of 
urethral cases. 

JY—7 
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Photography in Colours. By George Lindsay Johnson, M.A., M.D., B.S., F.R.C.S. 
Third (revised) edition. With 14 full-page plates (five in colour) and numerous 
illustrations in the text; pp. xiv -f 302. Price 4s. 6d. net. London: George Boutledge 
and Sons, Ltd., 1916. 

Dr. Lindsay Johnson has long been known as an expert photographer. That hobby has 
been pursued with such diligence, amid his professional demands as an ophthalmic surgeon, 
that this work on “Photography in Colours” has now reached a third edition, thus estab¬ 
lishing its popularity as a text-book on the subject. From his point of view, as he tells us, 
“ the striking analogy which exists between the physiological perception of colours and the 
phenomena associated with colour photography has convinced me that both the ophthalmic 
surgeon and the physiologist who have taken up the study of colour blindness and colour 
vision, will find that the serious study of this fascinating science will illuminate many 
obscure phenomena connected with the physiology of vision and colour blindness, and will 
well repay them for the tiipe spent in acquiring a practical knowledge of at least one of the 
leading processes described in this treatise.” In this new edition careful revision has been 
carried out, and new matter added, which has led to an increase in the number of the pages. 
A chapter has boon included on “ Art in Colour Photography,” as well as on “Photomicro¬ 
graphy in Colour.” A full description is appended of the Raydex process, and of Gaumont’s 
new method of cinematography in colours, also of Carrara’s method of reproducing auto¬ 
chromes on paper, by all of which additions the book has been brought up to date. 

Venesection: a Brief Summary of the Practical Value of Venesection in Disease. 
For Students and Practicians of Medicine. By Walton Forest Dutton, M.D. 
Illustrated with several text engravings and three full-pago plates, one in colours; 
pp. viii + 220. Price 10s. 6d. net. Philadelphia: F. A. Davis Co. ; London : Stanley 
Phillips, 23, Creighton Road, Queen’s Park, N.W., 1916. 

The plea of this book is that the neglect of scientific venesection, as a therapeutic agent, 
has been recognized by some of the foremost medical men of our time, and that physicians 
and students have long felt the need of a work of the kind. In furtherance of his aim, of 
providing a treatise to fill this gap, the author illustrates his own experience. “In the hour,” 
he writes, “ when all other therapeutic agencies have failed, I have resorted to the lancet to 
see the livid hue, which mapped the way to an early death, give way to the rosy glow and 
bright light of health.” Again, to prove his case, the views and experience of many authorities 
are quoted, some of these verbatim, showing the value of blood-letting as a therapeutic agent 
in these days. One of these authorities is given as “Haviland and Hall,” a curious jumble 
of a well-known name. The chapter on the history of blood-letting is of conspicuous interest, 
contributed by Mr. F. H. Gerrison. Other sections of the book comprise the indications for 
venesection, the technique of venesection, while the bulk of the volume consists of the 
description of the various diseases in which blood-letting has been found therapeutically 
useful. An index is added, as well as a bibliography. 

International Clinics : a Quarterly of Illustrated Clinical Lectures and especially 
prepared Original Articles .... by Leading Members of the Medical 
Profession throughout the World. Edited by H. R. M. Landis, M.D., Phila¬ 
delphia. With the collaboration of Charles H. Mayo, M.D., Rochester, U.S.A., and 
others. Vol. IV., 26th series, 1916. Illustrated; pp. xi + 307. Price: Only sold in 
complete sets of four vols., 36s. net per annum. Philadelphia and London: J. B. 
Lippincott Co., 1916. 

We notice in this volume only one contribution by an English writer, that by Dr. J. W. 
Ballantyne on “ Infant Welfare.” Other articles to which attention may be drawn are “A 
Clinical Consideration of Migraine,” by Dr. J. A. Lichty, “ Duodenal Ulcer in Infancy,” by 
Dr. Helmholz, “The Psychology of the Criminal Under Sentence of Death,” by Dr. P. E. 
Bowers, “ Granular Ulceration of the Genitalia,” by Dr. H. Tucker, “ The Crypts of Morgagni 
and their Surgical Significance,” by Dr. C. K. Martin, and “ The Treatment of Wounds and 
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Aneurysms of the Axillary Artery,*’ by Dr. M. G. Vairaud (France). In an article upon 
convergent squint we are treated to a classification of the poor by the author, Dr. Linn 
Emerson, of New York. “ While we have,” he writes, 4 4 the poor always with us, there are 
three kinds of poor: the Lord’s poor, the devil’s poor, and the poor devils, and it is only 
the children of the first kind that we can hope to cure of squint by methods other than 
operative.” 

« 

X-Rays. By G. W. C. Kaye, M.A., D.Sc., Captain R.E. (T.). Second edition. Illustrated ; 
pp. xxi -f 285. Price 9s. net. London : Longmans, Green and Co., 1917. 

This book is intended for the student of physics, the man of general scientific interests, 
and particularly for members of the medical profession. It does not profess to be a treatise 
or handbook of X-rays, but as stated in the preface to the first edition (1914), 41 aims merely 
at giving an account of such of the present-day methods and apparatus as appear valuable or 
novel, and which, in many cases, can only be found scattered throughout many journals, 
.... It is concerned to some extent with the development of theory as well as experiment, 
and it attempts to convey a notion of the historical trend of events from Professor Rontgen’s 
world famous discovery in 1895 down to the middle of the year 1918.” In this, the second 
edition, the author has thoroughly revised the book, and has incorporated original work of 
note published up to the middle of the summer, 1916. Beginning with a discussion of the 
phenomena of a discharge tube, cathode rays and positive rays, the author then deals with 
the discovery of X-rays, and gives a brief account of their production, and of the evolution of 
the X-ray tube or bulb from the earliest types down to the Coolidge and Snook hydrogen 
tubes. All radiologists will agree with his remark that the bulb has scarcely kept pace with 
the very extensive improvements that have been made in the rest of the X-ray equipment. 
Chapters are devoted to high-potential generators, the “hardness” and blackening of an 
X-ray bulb, the measurement of X-rays, scattered, characteristic and secondary corpuscular 
rays, and to some further properties of the X-ray. In Chapters 11 and 12 brief descriptions 
are given of radiography, radiotherapy, and X-ray equipment and technique. The two last 
chapters discuss the diffraction of X-rays by crystals, and the nature of X-rays, their identity 
with ultra-violet light rays, and the theories of Stokes, J. J. Thomson, and Planck. The 
book contains a number of useful tables. It is well illustrated, and is provided with a copious 
index. 

The Causation op Sex in Man : a New Theory op Sex based on Clinical Materials ; 

TOGETHER WITH CHAPTERS ON FORECASTING OR PREDICTING THE SEX OP THE 

Unborn Child, and on the Determination or Production op Either Sex at 
Will. By E. Rumley Dawson, L.R.C.P.Lond., M.R.C.S.Eng. With 22 illustrations ; 
pp. x + 226. Price 7s. 6d. net. London : H. K. Lewis and Co., Ltd., 1917. 

In this, the second edition of the work, the author has considerably revised the previous 
one, while important new material, and proofs of the correctness of his sex theory, have been 
added. Three points are especially worthy of notice. The author has been engaged for the 
last twenty years in the study of the subject; and the first edition was the first publication in 
the shape of a treatise which has appeared on the sex problem in the English language ; his 
conclusion—that determination of sex is dependent on the ovary of the woman—originated 
with him. Starting from the basis of unilateral ovulation, that the ovaries do not work 
synchronously, but alternately, the theory is advanced that the determination of sex depends 
upon the ovary, right or left, which discharges the ovum that is impregnated by the 
* permatozoon; the right ovary determining the male, and the left the female sex. To 
support his view, he advances evidence from cases of uterine pregnancy, extra-uterine 
pregnancy, post-operative pregnancy, after removal and resection of an ovary, and pregnancy 
occurring in abnormal uteri. The influence of the male parent in sex production is considered 
in a separate chapter, and £ large number of instances are given of second marriages in which 
only male or female offspring were born to the same husband with different wives. Various 
operative cases are quoted in which from a variety of causes opportunities occurred of 
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examining the ovaries during pregnancy where the sex, male or female, corresponded to the 
right or left ovary. Again, in pregnant women who had undergone ovariotomy, and in whom 
the sex corresponded to the retained ovary. In dealing with objections which are advanced 
to disprove the theory, such as the removal of one ovary and the subsequent birth of a 
child whose sex corresponds to that of the absent ovary which is met by the argument 
that frequently portions of an ovary have been left after operation, or there is an accessory 
ovary ; for even after both ovaries are thought to have been removed, a woman has conceived. 
It is of course well known that resection of the ovary does not prevent conception. In cases 
of pregnancy in a double uterus, if an exception occurs with regard to the relation of sex to 
ovary, the author contends that it is due to migration of the ovum, and the absence of the 
corpus luteum in the ovary of the side in which development occurs, goes to prove this. 
The value of the corpus luteum as an evidence of pregnancy, the migration or transmigration 
of the ovary, is fully discussed. Space is devoted to the consideration of the preponderance 
of male births, and the proportion of the sexes in families ; the occurrence of twins, and the 
relative size of the two ovaries, as this affects plural births, as also the influence of decubitus 
as it affects sex determination. The point whether an ovary with diseased ova affects the 
mental and physical health of the offspring, is considered. Instances are given in which 
the male or the female children were respectively affected. Insanity, deafness and dumbness, 
blindness, convulsions, left-handedness, premature death, monstrosities, deformities, are 
shown to have followed. That the one ovary may contain both healthy and diseased ova has 
to be remembered. The Subject of hermaphroditism is briefly noticed. The alternate action 
of the ovaries is fully entered into in a separate chapter, and the author claims to have had 
97 per cent, of successes in predicting the sex of the coming child. The conditions and data 
on which a correct conclusion can be arrived at are specified, and the sources of error defined, 
while details of cases are given. The final chapters deal with the pre- and post-menstrual 
theory of sex determination, as also that of its determination at will. 

Applied Anatomy : the Construction of the Human Body Considered in Relation to 

its Functions, Diseases and Injuries. By Gwilym G. Davis, M.D., M.R.C.S.Eng., 

LL.D. Fourth edition. With 63 illustrations; pp. x + 630. Price 24s. net. 

Philadelphia and London : J. B. Lippincott Co., 1916. 

The fourth edition appears three years after the first. “ The text and illustrations have 
been carefully revised with many corrections and additions, the cuts and illustrations have 
been made more acourate, ten have been entirely replaced and two new ones added.** The 
foregoing quotation from the author’s short preface to the present edition may be supple¬ 
mented by another from that to the first edition: “The book is not intended to be a 
systematic treatise on anatomy, such anatomical facts as cannot be shown to be useful in 
practice are not mentioned/* It would not appear to any practitioner who has studied this 
book that any great exaggeration would be involved in statiDg the converse of this latter 
proposition, and more could not well be said to indicate the claim of this book on the 
attention of the medical profession. 

Pulmonary Tuberculosis : its Diagnosis, Prevention and Treatment. By W. M. 

Crofton, M.D. With 21 illustrations; pp. vi -f- 122. Price 6s. net. London : 

J. and A. Churchill, 1917. 

The first chapter of this little book gives a short and clear account of the bacteriology of 
pulmonary tuberculosis. From this point onwards the author briefly outlines the salient 
facts of the anatomy, histology, and physiology of the normal lungs, which facts are essential 
for correct diagnosis of pathological conditions. The two chief sources of infection are stated 
to be through the milk of infected cattle and through the sputum of infected human beings, 
the bacilli reaching the lungs by inspiration, through the lymphatics, or by way of the blood¬ 
stream. Stress is rightly laid on early diagnosis “ before physical signs are recognizable. 
There is no such thing as a patient being 1 threatened * with consumption. He has either 
got tuberculosis of the lungs or he has not.” X-rays are of immense value in diagnosis 
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where there are no definite physical signs and symptoms, as well as in affording useful infor¬ 
mation as to extent of disease. Prophylaxis, treatment in general and of special conditions, 
with an appendix dealing with the manufacture of vaccines, constitute the remaining 
subjects dealt with in this manual. 

Treatment op Joint and Muscle Injuries. By W. Rowley Bristow, M.B., B.S.Lond., 
P.R.C.S., Captain R.A.M.C.(T.) W^th 38 illustrations ; pp. xii + 148. Price 6s. net. 
London : Henry Frowde and Hodder and Stoughton, 1917. 

“ The main object of this small book is to bring to the notice of the profession a method 
of dealing with sprains and simple injuries of joints and muscle wasting, and to indicate the 

type of case for which it is suitable as a method of treatment.It is not just 

‘contractions,* but rhythmical and graduated contractions of definite muscles and muscle- 
groups which are the very essence of the method, and which alone can be relied on to give 
the desired results.” So states the author in his preface, adding that his book contains also 
a long chapter on pre-operative and post operative peripheral nerve injuries. The battery 
devised and used by Dr. Bristow consists of a specially wound coil, actuated by dry cells or 
by accumulators. The primary and secondary windings are both of thick wire. The 
secondary, which is the current used, can be tapped from one, two, or three layers, 
according to the strength required. Any degree of contraction can be obtained. Chapters 
II to VIII inclusive respectively deal with technique of the treatment, acute sprains, chronic 
sprains, peripheral nerve injuries, fractures, some fractures and dislocations, massage and 
exercises. The illustrations are all clear and informing. The following may be taken as an 
example of the author's plan of treatment applied to a case of fracture : The case was treated 
by graduated contraction, commenced forty eight hours after the accident, which caused 
a T-shaped fracture of the lower end of the radius. “The wrist was moved gently by 
the contractions produced by stimulation of*his own muscles. The functional result was 

excellent.Painless movements are all that are necessary.Any forcible 

manipulation is contra-indicated.’* 

Notes on Military Orthopedics. By Colonel Robert Jones, C.B., Inspector of Military 
Orthopaedics, A.M.S. With an Introductory Note by Surgeon-General Sir Alfred 
Keogh, G.C.B., Director-General A.M.S. Illustrated; pp. xiv -f 132. Price 2s. 6d. 
net. London : Cassell and Co., Ltd., 1917. 

In the preface the author, now Colonel Sir Robert Jones, C.B., C.M.G., emphasizes the 
value of suitable occupation as a remedial agent: “ The shock of injury, frequently in itself 
severe, followed in succession by a long period of suppuration, and then by a wearisome 
convalescence, during which he receives treatment by massage or electricity or by 
monotonous movement with mechanical apparatus of the Zander type, too often leaves 
him discontented with hospital life, its monotonous round of routine, and its long periods 
of idleness. In the Orthopaedic Centre he finds his fellow-patients busily engaged in 
employments in which they are doing something, and it is not many days before he asks 
for a job.” Chapter I deals with the position of election for ankylosis of joints : the author 
recommends for the shoulder, abduction to about 50 degrees; for the elbow, 70 degrees of 
flexion, with the radius fixed midway between pronation and supination; for the wrist, 
dorsiflexion ; for the hip, slight abduction and slight rotation out; for the ankle, the 
rectangular position with slight inversion of the foot; and for a flail joint ankylosis in a 
proper position. Chapter II deals with suture of nerves and alternative methods of treat¬ 
ment by transplantation of tendon. The many kinds and degrees of nerve-injury in military 
cases are indicated, also the general principles that adhesions and malpositions of muscles 
and joints are to be overcome and paralysed muscles to be relaxed during the period of 
treatment. This applies equally to cases of poliomyelitis. The danger of mistaking an 
inactive and anaemic for a paralysed muscle is pointed out. “The clinical test of the 
recoverability of a muscle therefore depends on an experiment. Let it be kept for a long 
period—for at least six months—in a position of relaxation.” The modes of tendon- 
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transplantation to be used where recovery of an injured nerve cannot be obtained are 
described and fully illustrated. Injury to the sciatic nerve is thus referred to : 44 The idea of 
rushing to amputation of a limb merely because the sciatic nerve is destroyed and therefore 
theoretically the nutrition of the foot must go wrong is too horrible to be contemplated.** 
Chapter III deals with the soldier’s foot and the treatment of cojnmon deformities of the 
foot. This chapter is as important as any in the book, and includes the established principles 
of dealing with deformities of the foot, together with some original features. The author 
observes: “ The Army boot is not perfect, but it is better than it was some years ago.** 
Chapter IV is on “Malunited and Ununited Fractures*’; Chapter V, “Transplantation of 
Bone and some Uses of the Bone-graft **; Chapter VI, “ Disabilities of the Knee-joint ’*; and 
Chapter VII, 44 Fractures, War-conditions.** These last four chapters deal with matters of 
daily importance both in civil and military surgery, and are lucid and clearly illustrated. 
Like the rest of the book they seem to tell plainly that the best preparation for war is well- 
informed efficiency in peace. 

Surgical Therapeutics and Operative Technique. By E. Doyen. English edition 
prepared by the author in collaboration with H. Spencer-Browne, M.B.Cantab., Ac. 
(To be complete in three volumes.) Volume I, with 1,034 original illustrations ; 
pp. ix -f 746. Price 25s. net. London : Balli&re, Tindall and Cox, 1917. 

This English edition of Doyen’s work on operative surgery is not, the translator tells us, 
a reproduction of the existing French edition, for, previously to the author’s death, the latter 
was revised for the purposes of this translation : part of the introductory pages were recast, 
the chapters on the surgery of the blood-vessels and nerves and the transfusion of blood were 
rewritten, and the latest developments .in war surgery and surgical treatment generally were 
added. The present volume—the first of three—comprises three introductory chapters, 
followed by the division of tbo book into two parts: (1) General Surgical Technique; and 
(2) Regional Surgery, embracing operations upon the head. A feature in the book is the 
mechanical ingenuity displayed by Doyen in the design of new instruments. Many pages of 
illustration of these are given, as well as of new appliances which he introduced. His work 
on cancer is also fully dealt with, and his method of destroying cancer cells by electro¬ 
coagulation occupies a large section, in which he claims that this method should be 
substituted in every variety of cancer in which the employment of X-rays and radium 
is indicated. There is probably much in this work which will appeal to English surgeons, 
allowance being made for the author’s enthusiasm in his own methods. There is no index to 
this volume. 

A Regimental Surgeon in War and Prison. By Captain Robert V. Dolbey, M.B., 
M.S.Lond., F.R.C.S.Eng., R.A.M.C. Pp. ix -1- 218. Price 5s. net. London : 
John Murray, 1917. 

This narrative is a description and a running commentary upon the author’s experience 
as a medical officer at the Front, in the early days of the War, and subsequently as a 
prisoner in Germany. The transparent honesty of the writer, the absence of all attempts 
to do more than give an uucoloured statement of all that he did and saw, his reasoned 
commentaries upon the facts he discloses, combine to render his book a noteworthy 
contribution to the literature of the War. In the picture the reader is taken across the 
Channel with the First Expeditionary Force to the Front, is presented with the fateful, 
though glorious details of the retreat from Mons, is cheered with “the miracle of the 
Marne,” and learns the difficulties and hardships of the first battle of Ypres. It was in this 
action that the author was taken prisoner, and thereafter his book deals with his history in 
the prison camps of Crefeld, Muiden, Sennclager-bci-Paderborn. Those were the days when 
the epileptic megalomania of the Ruler of Germany insisted upon cruelty as the inspired 
policy of the treatment of war prisoners, especially British, and the horrors of that policy the 
author portrays. Many passages in the volume invite quotation. But the book must be read 
to learn the lessons it teaches, the convictions it creates from warfare with a nation which 
despises humanity’s laws and casts aside with disdain the demands of civilization. 
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The Pneumothorax Treatment of Pulmonary Tuberculosis. By Clive Riviere, 
M.D.Loud., F.R.C.P. Illustrated; pp. xv -f 186. Price 6s. net. London: Henry 
Frowde and Hodder and Stoughton, 1917. 

In this convenient text-book the author has summarized the results of his own and others* 
experience in the treatment of pulmonary tuberculosis by collapse and compression of the 
diseased lung. The problems of pneumothorax treatment are many and complex, and at 
present to some of them no final answer can be given, but recent views on the subject are 
outlined and some indication of their trend is given. The benefit to be derived from this 
method of treatment is stated to depend upon (a) the local mechanical effects produced, and 
(6) the removal of toxaemia. The requisite apparatus and technique of the initial operation 
and refills are detailed, the most suitable cases for treatment being thoso of severe one-sided 
disease with the other lung clear or nearly clear to clinical examination. The chief accidents 
of pneumothorax treatment are given as pleural shock, gas embolism, and perforation of the 
lung. “ The striking success in comparatively advanced cases impresses itself very forcibly 
on all those who practise this treatment.” 


The Cancer Problem : a Statistical Study. By C. E. Green, F.R.S.E. New Edition. 
With map and 30 illustrations ; pp. ix -f 140. Price 2s. net. Edinburgh : W. Green 
and Son, Ltd., 1917. 

On the title page this book is described as a new edition, but, in the absence of a preface, 
there is nothing to guide us in respect of the features in which it differs from the preceding 
issue. Whether, that is to 6ay, the work has been subjected to revision, whether additions 
have been incorporated, or by what means it has been brought up-to-date. Although the 
author is not a medical man he shows a freo acquaintance with the medical aspects of his 
subject, while the labour which must have been expended upon the statistical facts he has 
been able to gather, are proof of the enthusiasm with which he has undertaken his task. The 
statistical rays of light bearing upon the cancer problem he claims are derived from three 
sources r (1) That cancer is much more prevalent in some districts than in others ; (2) that 
it is very common in some trades and very uncommon in others ; (3) that these figures are 
practically constant from year to year. These various points are fully developed in the book, 
in the course of which much interesting information is brought forward in support of the 
author's views. The chapter upon “the occupational incidence of cancer” deals largely with 
the question of the influence of sulphur compounds in relation to the disease. Ammonium 
sulphate is freely present in soot—hence chimney-sweep’s cancer; sulphuric acid is used largely 
in paraffin refinement—hence paraffin cancer ; sulphur salts are employed to a considerable 
extent in brewing—hence the high mortality rate from cancer among brewers ; and the same 
applies to india-rubber workers, lead workers, &c. The evidence which the author adduces 
upon the presumed cancer factor of sulphur is worthy of careful attention. The whole 
volume is full of suggestiveness, and is obviously the outcome of much patient research. 


Psychological Medicine: a Manual on Mental Diseases for Practitioners and 
Students. By Maurice Craig, M.A., M.D.Cantab., F.R.C.P.Lond. Third edition. 
With 27 plates, some in colour; pp. xii -f 484. Price 15s. net. London : J. and A. 
Churchill, 1917. 

The present edition of this manual on mental diseases for practitioners and students has 
been brought up to date and somewhat enlarged. A new chapter is devoted to the neuroses 
and psycho-neuroses occurring in men exposed to shell shock and the strain of war. Psycho¬ 
analytic treatment is more fully described than in the last edition. Throughout the 
volume the writer is constantly reminding the reader to regard mental disorders in the same 
light as he does physical disease, and the book is written from this standpoint. 
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Congenital Word-blindness. By James Hinshelwood, M.A., M.D., F.R.F.P.S.Glas. 
With 3 plates; pp. x + 112. Price 4s. net. London : H. K. Lewis and Co., Ltd., 
1917. 

In the author’s view the knowledge of the chief facts respecting acquired word-blindness 
is necessary to the interpretation and explanation of the various phenomena of congenital 
word-blindness. The first chapter, therefore, of this book deals with the former subject. 
The interest in this curious defect mainly belongs to the localization of the lesion which 
causes it. “ The angular gyrus of the left side of the brain is now generally accepted as the 
area in which are deposited the visual memories of words and letters,” and “ word-blindness ” 
results either from the destruction of the cortical centre itself or from its complete isolation 
by the destruction of its communicating fibres. Right homonymous hemiopia is a frequently 
associated symptom of the defect, and this symptom, the author affirms, should always be 
carefully looked for, as its presence renders the localization of the lesion more exact. Of the 
congeuital form, the increasing literature of the subject would indicate that this defect is 
more common than was formerly supposed. From an educational standpoint its importance 
need scarcely be insisted upon. Nevertheless the author is able to affirm, from his long 
experience, that a hopeful prognosis is possible in such cases, for “ children so affected, with 
proper treatment and great perseverance, can be taught to read.” This book will be found 
very helpful in defining and elucidating the subject with which it deals. 

The Causes of Tuberculosis : together with some Account of the Prevalence and 
Distribution of the Disease. By Louis Cobbett, M.D., F.R.C.S. With23 plates 
and 8 diagrams ; pp. xvi -f 707. Price 21s. net. Cambridge : The University Press, 
1917. 

Written mainly from the standpoint of the experimental pathologist, one of the principal 
objects of this work is to bring together the researches of the Royal Commission on 
Tuberculosis and of the Local Government Board in this country, the Department of Health 
of the City of New York, and the Imperial Board of Health in Berlin. The opening chapters 
deal with vital statistics and the aetiology of the disease. These include sections on the 
annual mortality and decline of the disease, the doctrine of contagion, hereditary trans¬ 
mission, and phthisis in relation to dusty trades. Two chapters are also devoted to an 
examination of the portals of entry of the tubercle bacillus, from which, after examining 
a large mass of experimental evidence, the author concludes that “ the old theory of the 
inspiratory origin of pulmonary tuberculosis has emerged greatly strengthened.” The 
relations between animal and human tuberculosis occupies the largest portion of the book, 
and is treated in a detailed manner, from the earliest observations of Yillemin in 1868 to 
the most recent publications of Eastwood and F. Griffith in 1916. The differentiation of 
the three main types of Bacillus tuberculosis is set forth at length, and several chapters are 
devoted to the stability of type of tubercle bacilli in the animal body. In examining this 
question of stability the author produces evidence to show that intermediate types are 
probably due to impure cultures. A separate chapter deals with the vexed question of the 
types of bacilli found in cases of lupus. The concluding sections of the book are concerned 
with the part played by bovine infection in human tuberculosis, and contain the recent work 
of Mitchell (1914) on the exceptionally high figures for bovine tuberculosis obtained in 
Edinburgh, and the latest results of A. S. Griffith (1916) with sputum. The book is well 
supplied with illustrations, and contains an extensive list of references at the end of each 
chapter and an index. 
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Sterilization of Wounds, Treatment of Suppurating Wounds 
and Osteomyelitis (Carrel Method). 

By William O’Neill Sherman, M.D. 

At the outbreak of the War it was quite evident that wound 
infection was the great problem which confronted the surgeon — 
practically all wounds, with the exception of those caused by high 
velocity bullets and small shells, being infected. Carrel began his 
researches at Tuffier’s Laboratory, Beaujon Hospital, Paris; and in 
collaboration with H. D. Dakin, the Research Laboratory, under the 
auspices of the Rockefeller Foundation, was established at Compi&gne, 
Oise, in conjunction with Military Hospital No. 21. This work was 
begun in December, 1914, and completed June, 1915. 

The present technique has been used since this date—with certain 
modifications of Dakin solution and improvements in technique—with 
remarkable success. Many antiseptics were tried before Dakin solution 
was finally accepted. It must be understood, however, that Dakin 
solution is not a panacea or “ cure-all,” and while it has undoubted 
bactericidal properties, and is an almost ideal antiseptic solution in that 
it is non-toxic and non-corrosive, it is not effective unless used with 
discretion and judgment. 

Carrel’s first paper, prepared with the collaboration of Dakin, 
Daufresne, Dehelly, and Dumas, was read by Professor Pozzi before 
N— 10 
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the Academie de Medecine, on October 15, 1915. He stated that all 
wounds of war produced by shells, torpedoes, grenades, &c., were 
infected, and that the methods of treatment in vogue were powerless 
to prevent gas gangrene, septicaemia, and chronic suppuration. Seventy- 
five per cent, of deaths after the first twenty-four hours are due to 
infection (Keogh); 80 per cent, of amputations are the result of in¬ 
fection (Tuffier) ; 95 per cent, of secondary haemorrhage is due to 
infection (Chutro). 

The great need was a specific or some technique which would 
prevent infection, and the variety of methods in use at the present 
time is sufficient evidence that the treatment of infected wounds is 
very uncertain, and that previous to the method of Carrel all treat¬ 
ments were generally unsatisfactory. The techniques, as described 
by Sir Almroth Wright, Colonel Gray, Professor Rutherford Morison, 
and others, have unquestionably given vastly better results than older 
methods in use before the War, but the fact remains that relatively 
few of the patients treated by these special techniques show wounds 
which have united by first intention—i.e., without pus formation, or 
healing by granulation. There is a great need for a specific that can 
be standardized, not only throughout the Casualty Clearing Stations, 
but also at the Base Hospitals. To accomplish ideal results it is 
necessary that the public as well as the surgeon should understand 
that there should be no suppuration, and that if the use of Carrel’s 
method is adopted infection can be aborted or prevented. 

To secure the best results the treatment should be applied within the 
first twenty-four hours. Bacteriological examinations show a variety of 
microbian flora, anaerobes and aerobes. These are found in practically 
all wounds, but are usually small in number during the early stages, 
and localized about the projectile, or clothing, or other foreign 
material. After the first twenty-four hours the infection spreads rapidly 
over the surface of the wound, and the microbes are too numerous to 
count. From this knowledge it follows that it is of the first importance 
to render wounds surgically sterile in the early stages, and that it 
becomes more difficult to effect sterilization if the microbes are allowed 
to spread and penetrate. Therefore all wounds should be freed from 
foreign material, and the antiseptic agent employed thoroughly during 
the first twenty-four hours. It is not always possible to remove all 
foreign material mechanically, so we must rely upon some antiseptic 
solution which will penetrate into the cavity and surroundings and 
destroy the bacteria without irritating the tissues or producing toxaemia. 
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The solution must be in constant contact with the tissues. Dakin 
solution, technique Daufresne, can be so used that from a clinicarstand- 
point it surgically sterilizes the wound. It should penetrate all the 
diverticula of the wound, and should be renewed every two hours if 
complete sterilization is to be obtained. It has the great advantage of 
being a strong antiseptic, and is only slightly irritating, and can be made 
by any competent chemist at a very small cost. 

Solution. 

Original Dakin solution was prepared as follows: 140 grm. of dry 
sodium carbonate dissolved in 10 litres of tap water, to which 200 grm. 
of chloride of lime (chlorinated lime) is added, and 40 grm. of boric 
acid. 

Preparation of Dakin solution, technique of Daufresne, as now in 
use: The solution of sodium hypochlorite for surgical use must be free 
of caustic alkali; it must only contain 0’45 to O'50 per cent, of hypo¬ 
chlorite. Under 0'45 per cent, it is not active enough, and above 
0'50 per cent, it is irritant. With chloride of lime (bleaching powder) 
having 25 per cent, of active chlorine, the quantities of necessary 
substances to prepare 10 litres of solution are the following:— 

Chloride of lime (bleaching powder), (25 per cent. Cl. act.) ... 200 grm. 

Sodiutn carbonate dry (soda of Solway) ... ... ... 100 grm. 

Sodium bicarbonate ... ... ... ... ... ... 80 grm. 

Put into a 12-litre flask the 200 grm. of chloride of lime and 5 litres 
of ordinary water, shake vigorously for a few minutes and leave in 
contact for six to twelve hours, one night for example. At the same 
time dissolve in 5 litres of cold ordinary water the carbonate and 
bicarbonate of soda. After leaving from six to twelve hours, pour the 
salt solution into the flask containing the macerated chloride of lime, 
shake vigorously for a few minutes, and leave to allow the calcium 
carbonate to be precipitated. In about half an hour siphon off the 
liquid and filter with a double paper to obtain a good clear liquid, 
which should always be kept in a dark place. 

Titration of Chloride of Lime (Bleaching Powder). —Because of the 
variation of the products now obtained in the market, it is necessary to 
determine the quantity of active chlorine contained in the chloride 
of lime which is to be used. This is in order to employ an exact calcu¬ 
lated quantity according to its concentration. The test is made in the 
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following manner: Take from different parts of the jar a small quantity 
of bleaching powder in order to have a medium sample, weigh out 
20 grm. of it, mix as well as possible in a litre of tap water and leave 
in contact a few hours. Measure 10 c.c. of the clear liquid and add 
20 c.c. of a 10 per cent, solution of potassium iodide, 2 c.c. of acetic 
acid or hydrochloric acid, then put drop by drop into the mixture a 
decinormal solution of sodium hyposulphite (2'48 per cent.) until 
decoloration. The number » of cubic centimetres of hyposulphite 
employed, multiplied by 1,775 will give the weight N of active chlorine 
contained in 100 grm. of chloride of lime. The test must be made every 
time a new product is received. When the result obtained differs more 
or less than 25 per cent, it will be necessary to reduce or enlarge the 
proportion of the three products contained in the preparation. This 
can easily be obtained by multiplying each of the three numbers, 200, 
100, 80, by the factor ™ in which N represents the weight of the active 
chlorine per cent, of chloride of lime. 

Titration of Dakin Solution. —Measure 10 c.c. of the solution, add 
20 c.c. of potassium iodide 1 in 10, 2 c.c. of acetic acid, and drop by 
drop a decinormal solution of sodium hyposulphite until decoloration. 
The number of cubic centimetres used multiplied by 0'03725 will give 
the weight of hypochlorite of soda contained in 100 c.c. of the solution. 
Never heat the solution, and if, in case of urgency, one is obliged to 
resort to trituration of chloride of lime in a mortar, only employ water 
never salt solution. 

Test of the Alkalinity of Dakin Solution. —To easily differentiate 
the solution obtained by this process from the commercial hypochlorites 
pour into a glass about 20 c.c. of the solution and drop on the surface of 
liquid a few centigrammes of phenolphthalein in powder. The correct 
solution does not give any coloration, while Labarraque’s solution and 
Eau de Javal will give an intense red colour, which shows in the last 
two solutions existence of free caustic alkali. 

The stock solution should be kept in blue or brown coloured bottles, 
well corked. 

It will readily be seen that there is a difference between the solution 
of Dakin as originally made and the hypochlorite solution, technique of 
Daufresne. The original Dakin solution contained 0'5 to 0‘6 per cent, 
sodium hypochlorite—the modified Dakin solution does not contain 
boric acid, but contains between 0'45 and 0'50 per cent, hypochlorite. 
Many of the so-called Dakin solutions are not prepared in accordance 
with the formula of the name they bear, and as a result the treatment 
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has been condemned in cases where some other solution has been used 
in the name of Dakin. 

The method of application—technique Carrel—must be followed if 
successful results are to be secured. It is possible that Dakin solution 
represents but 20 per cent, of the cure, and that the technique of 
Carrel represents 80 per cent., that the success of this treatment is 
dependent upon the thoroughness with which it is applied and the care 
given to even the smallest details of the technique. The surgeon-in- 
chief, as well as his assistants and the nursing sisters, should have 
a mutual understanding with reference to this treatment, and work 
in hearty co-operation in order to bring about technical perfection. 
It must be repeated that much of the success of the treatment is 
dependent upon the intelligence with which it is applied by the nursing 
organizations, and they should be given special instruction. When 
handling wounds of war it is not always possible to give the treatment 
that might be desired as many obstacles are encountered which prevent 
the carrying out of necessary details. 

Method op Application. 

(1) Dressing at the Advanced Dressing Stations. —The field should 
be disinfected with tincture of iodine. If the wound is small or narrow 
an injection of Dakin solution into the course of the wound should be 
made ; if wide and freely open, a gauze pack saturated with Dakin 
solution should be applied. While this dressing is not absolutely 
necessary it materially aids in the prognosis. 

(2) Dressing at the Casualty Clearing Station. —If the wounds are 
extensive the patient should be given an anaesthetic and the operating 
field prepared in the usual way. All wounds should be explored 
with free incisions and all foreign material removed, but it is not 
necessary to scrub or swab the wounds. All bleeding points should 
be ligated. The wounds should be thoroughly examined for foreign 
bodies. 

Before the dressing is completed the solution should be injected into 
the wound to ascertain if it is reaching all parts and to determine the 
quantity necessary to completely fill the cavity. For the final dressing, 
sheets of gauze surrounded with non-absorbent cotton have been found to 
be the most useful. Turkish towelling liberally used is also satisfactory 
as a final covering. 
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Apparatus. 

Rubber tubes, 6 mm. in diameter and approximately 25 cm. long, are 
used, tied at one end, and beginning from the distal end a series of 
small boles are pierced at intervals of £ cm. for perforation—six, eight, 
or ten perforations usually being sufficient. The number of tubes to be 
used must be decided by the size and nature of the wound. They 
should be introduced into the cavity so as to allow the solution to be 
well sprayed. The tubes should be kept in position by means of strips 
of gauze loosely placed between them. Gauze should not be packed 
into the wound. A gauze pad, saturated with Dakin solution, is used 
to cover the wound. A graduated container is preferable, and should be 
elevated not more than 3 ft. above the head of the patient, but where 
pain is experienced by the patient the container should be lowered. 

The non-absorbent gauze dressing should be approximately 3 cm. 
thick and of various sizes, and go once around the limb. A tube 
covered with Turkish towelling may be used for superficial wounds. 
Such a tube has been found to remain in position and keep the areas 
sufficiently bathed without slipping about over the tissues. A strip of 
gauze should be placed between the tubes before covering with Turkish 
towelling, to keep them in position. The antiseptic solution should be 
introduced into the wound every two hours by the nurse, who releases 
a stop-cock or controlling valve, allowing just sufficient solution to enter 
the wound, bearing in mind that it should not be irrigated, but simply 
filled. 

The most effective method is the intermittent instillation. The 
nurse soon learns by practice just how much solution should be injected 
into each wound, and again it should be remembered that it is important 
that a fresh injection should be given every two hours. 

Re-dressing. — Every antiseptic precaution should be exercised, as 
wounds can be re-infected very easily, even after sterilization. Vaseline 
gauze should be used to protect the skin, and after this is removed the 
skin should be cleansed with ether and swabbed with a solution of 
sodium oleate. This solution is neutral and non-irritating. Wounds 
are sponged with this solution to remove the wound secretion, sloughs, 
or other free debris. The Carrel tubes are again introduced as in the 
original dressing. The skin should be protected against the possibility 
of burning by the application of gauze saturated with vaseline. Re¬ 
dressing should be done every day, if possible, but in cases of emergency 
it can be delayed for two or three days if the wound is kept bathed 
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with solution. It is essential that a free and open incision shoald be 
made to permit the easy introduction of the^tubes and the gauze. 

Suture and Cicatrization .—When the clinical appearance of the 
wound, together with the bacteriological verification, indicate that it 
may be safely sutured by interrupted silkworm gut, the edges should 
be excised and if granulation tissue is present it should be removed. 
If the tension is too great lateral incisions should be made to allow the 
edges of the wound to be brought together. Where there has been 
great loss of tissue it will be found impossible to suture. Such wounds 
can be closed by adhesive plaster strips, followed at a later date by 
plastic operations if necessary. Ninety-nine per cent. (Carrel) of 
wounds which have been thoroughly sterilized have united by first 
intention with practically no reaction either along the line of incision 
or at the stitches. There is no drainage from the wounds—they 
very much resemble post-mortem wounds. 


Treatment of Acute and Chronic Osteomyelitis and Epiphysitis. 

Free incision should be made, and the necrotic tissues gently 
excised. The Carrel tubes should then be introduced in the manner 
previously described and dressing applied. Within twenty-four hours 
the dressing will become saturated with a discharge, giving it an inky 
appearance, and making re-dressing necessary. This discharge rapidly 
decreases and disappears within a few days, the wound taking on a 
healthy appearance. The introduction of Carrel tubes in a‘ sinus leading 
to necrotic bone will not sterilize either bone or soft tissues, but such a 
wound can generally be sterilized within fifteen to twenty-five days and 
closed with adhesive plaster. 

Compound Fractures with Deformity. 

After wound ar|I bone have become aseptic a plate can be used, if 
indicated, to hold the fractured part in position. If it has been found 
necessary for the wound to be kept open with the Carrel method the 
plates and screws will probably require removal after consolidation has 
taken place. There is not sufficient available clinical evidence at the 
present time to state whether or not these wounds can be closed, either 
at the time of the application of the bone plate, or at a later period 
when the wound has become aseptic. Where plates have been used 
and wound infection takes place, the wound should be freely opened 
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and Carrel tubes inserted. Yandervelde (service of Depage) intends- 
either to plate or wire fractures immediately where the operation is 
indicated, and then follow with the Carrel method. If the wounds are 
rendered aseptic in the early stages it will permit of early operations, 
such as bone-grafting, plating, nerve repairs, and plastic operations, 
without the danger of re-infection. 

Sterilization of the Uterus, Gall-bladder, Urinarv Bladder, 
Localized Abdominal Abscess. 

Uterus .—The infected secundines are carefully removed. The cervix 
is well dilated and the hard rubber dilator and pessary is inserted into 
the cervical canal. The dilator extends from the external os to the 
internal os. There are five perforations in the dilator to permit of the 
entrance and exit of two rubber tubes which are passed into the uterus. 
They are connected with a four-tube glass distributor, which is attached 
to the irrigator. The irrigator is placed 3 ft. above the head of the 
patient. Rubber sheeting is attached to the external surface of the 
dilator at the external os, completely enveloping the rubber tubes and 
central gauze drain which emerges through the central opening of the 
dilator. Ribbon gauze is lightly packed into the uterus. This gauze 
serves the double purpose of holding the tubes in position and retaining 
the Dakin solution. The tubes should be changed every second or third 
day and the gauze removed daily. The vagina and cul-de-sac should be 
gently packed with just sufficient gauze to keep the dilator in position, 
Dakin solution is injected into the wound every hour, if necessary, 
the amount to be injected depending upon the pathological condition 
existing. A large absorbent pad is applied to the vulva to absorb 
drainage. 

Modifications of this technique can be used for the gall-bladder and 
urinary bladder, pleural cavity and abdominal abscesses. In the gall¬ 
bladder, pleural cavity, and in the urinary bladder, vacuum drainage 
will probably be of assistance together with intermittent injections of 
Dakin solution. 

Bacteriological Verification Relative to the Suture of 

Wounds. 

Depage states that the transformation which occurred in their 
cases was very impressive, that immediate complications became more 
and more rare, and that suppurations disappeared completely, so to 
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speak. Where it is possible, bacteriological verification is a most 
valuable feature of Carrel’s method. This verification consists in 
determining the number of microbes present in the wound during the 
stages of its evolution. A smear is prepared according to the usual 
laboratory methods and the number of microbes contained in the 
microscopic field is counted. These smears can be made by a doctor, 
or by a nurse who has received special instruction. 

During the first six or seven days smears show that the exudation 
consists of enormous numbers of microbes and polynuclear leucocytes. 
After the seventh day the polynuclears gradually disappear, and in their 
place small mononuclears appear, the microbes decreasing at the same 
time. After the tenth or eleventh day macrophages appear, and but 
few bacteria are now found in the field. The bacteria are incorporated 
by the phagocytes. The appearance of macrophages may be construed 
as a favourable symptom and indicates that the wound is becoming 
aseptic. 

In order to follow the progress of infection a bacterial chart— 
reminding one of a temperature chart—has been devised. In a general 
way the bacterial curve, treated by the Carrel method, follows a more 
or less characteristic course. In the virulent infections as many as 
1,000 microbes are counted in a single field. The chart may indicate 
more or less marked oscillation, but nevertheless the general tendency 
is towards descent of the bacterial curve, which arrives at zero after 
five to twenty-five days of treatment. Superficial wounds are much 
more rapidly sterilized, and can be sutured at the end of from six to 
ten days, but extensively soiled and infected wounds require a longer 
period to become aseptic. In cases of fracture extreme care should be 
taken to obtain smears from different parts of the wound before suture 
is attempted. Compound fractures are generally sterilized within fifteen 
to twenty-five days. Loose bone or necrotic tissue should be removed. 

It must be remembered that a wound rendered aseptic by the Carrel 
method can be rapidly re-infected by errors of technique or if the 
treatment is suspended. While wounds treated by the method of Carrel 
are surgically aseptic, they are not bacteriologically aseptic. Smears 
should be made every two or three days, and if the bacterial count 
has been reduced to an average of one bacterium to five fields, counting 
at least twenty fields, and this result obtained for five successive days, 
suture may be accomplished empirically. It has been found that if 
wounds are sutured while the ratio is one bacterium to one field or to 
two fields there is a tendency towards stitch abscess. 
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Cocci are the most important bacteria and are the first to be removed 
from the field. Methylene blue or thionine phenique are very satis¬ 
factory stains. 


Results. 

Depage reports 137 sutures as follows:— 

(a) One hundred and twelve complete successes. In these cases 
reunion was perfect in the whole extent of the section without there 
being the least inflammatory reaction. 

( b ) Twenty-three partial results. In this category are placed two 
cases in which the stitches came loose, either in consequence of necrosis 
of the section or of too strong tension, or on account of slight suppu¬ 
ration which resulted from an insufficiently established asepsis. This 
result, instead of detracting from the value of bacteriological verification 
only confirms its utility. 

(c) Two failures. One in the leg with exaggerated tension of the 
skin. This case should not have been sutured owing to tension, and it 
was afterwards treated by strips of adhesive plaster and rapidly recovered. 
The other failure was a fracture of the radius with a large wound and 
tension of the skin. It was necessary to reopen the wound the next 
day on account of recurrence of infection in the soft tissues. The wound 
was rapidly sterilized afterwards, and the open fistula completely closed 
within a few days. The fracture was cured as if it had been a simple 
one. 

The nature of these wounds was as follows:— 

(а) One hundred and two wounds of the soft tissues. 

(б) Six articular wounds, consequent upon resection of the knee and 
the left fibula left widely open: five complete successes and one partial 
result. 

(c) Twelve wounds of amputation stumps: ten complete successes, 
two partial results. 

(d ) Seventeen fractured wounds : fifteen complete successes, one 
partial result, one failure. 

In conclusion Depage states that since July 1, 1916, they have had 
under treatment in their hospital 103 cases of fracture. At the time 
of my visit to him at La Panne (August 20, 1916), there were eighty 
cases of compound fracture undergoing treatment ; not one was sup¬ 
purating, and all were as healthy as simple fractures. 

Dr. Dehelly and Dr. Dumas report the treatment of 155 wounds 
from shell splinters, grenade splinters, bomb and mine splinters. 
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Wounds caused by bullets are not included in these statistics, and of 
these 155 wounds, 135 were closed—i.e., 87'4 per cent. Out of the 
135 closed up wounds, 121 closed before the twelfth day—i.e., 89‘6 per 
cent.; 119, or 88'25 per cent, were healed up in less than thirty days, 
and of these 155 wounds twenty-five were complicated by fractures. Of 
these twenty-five cases twenty-two were closed and eighteen were healed 
in less than thirty days. Similar results have been secured by Pozzi, 
Tuffier, and Uffoltz. 

Carrel has made a number of exhaustive experiments with chlora¬ 
mine paste, in which sodium stearate is used as a base. This paste 
should only be used for superficial wounds. Considerable difficulty was 
experienced in securing a paste which would give up the chloramine to 
the tissues. The general appearance of wounds paste-treated is totally 
different from those treated by the solution of Dakin, but bacteriological 
examinations show that the results obtained are identical. The paste is 
used to simplify the method of dressing. 

Wounds have frequently been found to be re-infected from skin 
infections, so that care must be exercised to prevent contamination of 
the wound from this source. Every precaution should also be taken to 
prevent infection occurring at time of operations and dressings. 

Contrary Indications .—It should never be forgotten that the solution 
must not be heated. It should never be applied to or used in the eye, in 
the general abdominal cavity, or intravenously, because of its haemolytic 
action; several deaths have resulted from intravenous injections. It 
should be kept in a cool place, free from exposure to light. It should 
never come into contact with alcohol. 

Humanitarian and Economic Features. 

It has been demonstrated beyond all question of doubt that the great 
majority of wounds can be closed by suture and without suppuration: 
thereby many of the sequelae are avoided, and the period of conva¬ 
lescence of the wounded is materially reduced. Under the treatment 
which I have had the honour of describing, the stay of the wounded 
in hospital is very appreciably shortened, and many now leave in from 
four to six weeks who would have required not less than from three to 
six months’ treatment under former methods. It minimizes the effects 
or even prevents the onset of atrophy, ankyloses, adhesions, and 
septicaemia. It obviates the necessity for amputation, and lessens the 
number of deaths. , Professor Chutro (service of Gosse) states he is now 
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doing one amputation for sepsis and haemorrhage where formerly twenty' 
were necessary, and where there were ten deaths there is now only one. 
These statements are startling, but they bear investigation and demand 
that every consideration should be given to them from both humani¬ 
tarian and economic motives. The loss by death, or from permanent or 
partial disability, increases the economic value of every remaining indi¬ 
vidual. Decrease in earning power is in proportion to the permanent 
disability sustained, and the machinist or skilled mechanic who suffers 
the loss of an arm becomes doubly a loss to his community—first by 
reason of the pension to which he is entitled, and secondly owing to 
the diminution of his productive capacity. 

The employment of Carrel method and Dakin solution shortens 
convalescence and minimizes pain; it appreciably reduces the cost of 
hospital maintenance and the strain imposed upon doctors and nurses. 
Further than this, it is at once a privilege and a duty to employ all 
means of alleviating the pain and disabilities of the wounded. 

I cannot conclude this paper without attempting to express the very 
deep gratitude I feel towards Dr. Carrel, Professor Depage, Professor 
Pozzi, Professor Tuffier, and Professor Chutro, for the unfailing kind¬ 
ness which they extended towards me. This kindness enabled me to- 
obtain a knowledge—hitherto undreamt of—of their wound treatment. 
The facts placed before you speak more eloquently than any words in 
my power of what is being accomplished by their efforts, and I esteem 
myself happy to have the honour of helping to disseminate this know¬ 
ledge. Also I wish to take this opportunity of expressing my sincerest 
thanks to Sir Arbuthnot Lane, Sir Berkeley Moynihan, Sir Alfred 
Keogh, and Sir William Osier, as well as to Mr. E. M. Corner, for the 
kindness they have shown me since my arrival in England. 
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Fig. 1. 


Method of application of Turkish towelling tubes to wound. The glass 
distributor with multiple nozzles is seen, together with the main tube from 
the irrigator reservoir. 



Fio. 2. 


This shows the same case as shown in fig. 1, a compound comminuted 
fracture of tibia and fibula, with extensive laceration of the soft parts. This 
wound was rendered sterile in twelve days. 
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Fio. 3. 

This shows the use of tubes where a counter incision is made. 


Fig 4. 

Case of infection following resection of the knee-joint which was sterile in seven 
days after beginning the treatment. 
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Fig. 5. 

Wound of the knee-joint with application of Carrel tubes six days after the injury. 



Fig. 6. 

Rosection of head, neck, and upper two-thirds of humerus. Admitted six days 
after gunshot injury and clean after eight days of treatment. 
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Fig. 7. 

Injury of jaw and soft parts of the face. 
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Fio. 8. 

Same case as preceding, after short period of treatment. 
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Fig. 10. 


•Compound comminuted fracture of head of humerus, with extensive laceration 

of soft parts. 

















22 


Sherman : Sterilization of Wounds 



Fig. 13. 

Gunshot fracture of femur ; wounded July 1, 1916 ; sterile on July 15 ; closedl 
July 17 ; consolidated August 14, 1916. 
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SEPT. 



Fig 11 , 

Microbial chart showing bacterial curve of a suppurating wound. The 
symbol oo stands for infinity, and below this a decreasing number of bacteria 
to a field. Below the lino the figures show the number of fields viewed to find 
one bacterium. 
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DISCUSSION. 

Surgeon-General Sir Watson Cheyne, Bt.: If no one else is prepared to 
say anything, I would like to say on behalf of myself and the meeting generally, 
that we are extremely indebted to Dr. Sherman for his very interesting 
demonstration. I had an opportunity of seeing a few of his specimens before, 
but I have been extremely interested in seeing more. I think we may say 
that he has shown us—I do not say in every case, but in a very considerable 
number of cases—results which have not been obtained before. The most 
important one is that a compound fracture, received in a highly septic condi¬ 
tion, can be so completely sterilized by Dakin and Carrel’s treatment that at 
the end of fifteen to thirty days—I have not particularly studied the number 
of days, but at the end of a certain period of time-^it can be stitched up and 
the wound heals by first intention. That is a very remarkable result, and 
one which the ordinary method of treatment will not give. And it is a fact 
which pleases me very much, because as you know, I have tried to demon¬ 
strate that the only way in which you are likely to get a good and rapid result 
in these cases of bad gunshot wounds, is to employ antiseptics, not anyhow, 
but with the single view of destroying the bacteria which are in the wound 
at as early a period as possible. I think Dr. Sherman’s demonstration shows 
that that can be done even in cases not received till sepsis has been established, 
which is a most important point. I have myself had little practical experience 
of Dakin solution. As a matter of fact I went out to the Dardanelles last 
year with Dr. Dakin with the view of studying this solution and its effects, 
but I was taken seriously ill and had to come home at once, and as I have 
only quite recently been able to resume work I have done very little with it. 
I used it, however, in two cases at the Dardanelles, both of them pretty bad. 
One was a gunshot wound penetrating the knee-joint, and one was a flesh 
wound of the thigh. Both remained aseptic from the first, both bacterio- 
logically and clinically. One of the great difficulties which stand in the way of 
the introduction of such a treatment universally—the greatest, to my mind— 
is the difficulty of keeping a patient under the same doctor all the time. 
Carrel has the advantage which I suppose very few others have had, that he 
has been able to keep a patient under his own treatment for any number of 
days that he chooses. If on the other hand hospitals are being constantly 
evacuated and the patients transferred from one surgeon to another there is no 
•continuity in the work and no method of treatment has a chance of being 
thoroughly tested. This is too long a matter to go into, but some means 
would need to be devised by means of which the patient either is retained 
near the Front if badly injured or a series of teams are established of men of 
the same way of thinking so that the continuity of treatment is maintained. 

Captain JOCELYN Swan, R.A.M.C.: I also think we are very much 
indebted to Dr. Sherman for his demonstration. Working as I have been 
practically since the beginning of the War in an English base hospital, I can 
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only speak of the experiences that we have in the treatment of these wounds 
purely from the standpoint of the work of an English base, not from that of 
the immediate treatment which can be given to cases in France. Still, we 
have a large number of cases which reach us within a few days of the receipt 
of the wound, and I must honestly say I feel that a very great deal of the 
sterilization of these wounds is obtained as much by the mechanical effect of 
the fluid used as by the virtues of the fluid itself. Personally, I think one is 
able to get the best results by a combination of the hypochlorites with hyper¬ 
tonic salt solution. I am myself in favour of using hypochlorites very exten¬ 
sively, and by the flushing method which Dr. Sherman has described; but I 
think I have seen better results when cases have been treated intermittently, 
partly by hypochlorites, partly by hypertonic salt solution. With regard to 
the cases arriving in England which have been sewn up in France, I am afraid 
my experience of them has been somewhat unsatisfactory. We do get a 
certain number of the cases which have been treated by excision of the wound 
and suture, in which we have to open the wounds rather freely and drain 
them, because of the suppuration which has taken place inside, but I have no 
means of telling what method has bean adopted to sterilize the wound. At 
the same time, I have treated a large number of wounds by obtaining, I will 
not say exact sterilization, but a state in which there were healthy granula¬ 
tions over the wound, and have then sewn them up by undermining the 
tissues and secondary suture. I have been very pleased with the results I 
have obtained in this way, having treated them in the first place by hypo¬ 
chlorites and hypertonic salt solution. I think there is yet much to be 
learned in regard to the treatment of these septic wounds and very much 
concerning the method of application of each treatment. The question of 
the treatment of superficial wounds is a most important one. One point 
which Dr. Sherman mentioned was that compound fractures could be plated 
after sterilization of the wounds by this method. That, I consider, is one of 
the most important points in his paper. I am convinced that if these wounds 
are freely opened, drained and treated with hypochlorite solution and saline 
until the wound assumes healthy granulations, then plating of the fracture is 
a safe proceeding. I have carried it out in a large number of cases, and with 
very good results, not only with regard to good alignment and functional use 
afterwards, but also without the necrosis and the sequestra which one so 
frequently sees in fractures due to gunshot injuries. It is a point I would lay 
stress upon, that after such treatment of gunshot fractures complicated by 
septic wounds, they can be plated with success. I have made no attempt to 
suture these wounds after plating but leave them freely open to granulate. 
There is entire relief from pain, dressing the wound is simple and the plate is 
removed after about five weeks. From Dr. Sherman's remarks it would appear 
that not only the superficial but the deep aspect of a wound can be rendered 
sterile by the intermittent flushing with Dakin solution. I think that 
sterility, in the sense we use it, can be rarely obtained, for in a very large 
number of cases in which bacteriological investigations have been carried out 
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in my cases, the deep recesses of the wound almost always contain organisms— 
frequently anaerobic gas-forming organisms. However, if as Dr. Sherman 
maintains, these wounds can be closed with such a large percentage of 
success, it will materially shorten the period of convalescence of the wounded 
and be an immense saving in the expenditure of dressings, both of which are 
highly to be desired. 

Colonel C. J. Symomds (Chairman): As no one else rises, I would like to 
say a word or two. I have already expressed my own indebtedness to the 
gentleman who read this paper. We must not go away with the idea that 
everything is new in the methods or technique of which he has told us to-day. 
For instance, the method of using irrigation tubes in wounds has now been 
established some time, also the method of tying one end of the tube leaving 
the lateral holes for the distribution of the fluid is used a good deal. We 
were using it largely at Malta, and it is in extensive use at Netley. Therefore, 
as far as that goes, I am not inclined to admit that there is anything new 
in the technique. With regard to the use of antiseptics instead of saline, I 
agree with Sir Watson Cheyne and Dr. Sherman that we shall get better 
results from adopting this plan than we do with using pure saline. With 
regard to the excellent results which he has shown us, I take it that if you 
look at all those pictures and photographs, it comes to this: that where the 
wounds are on the surface, like for example, those he showed us in which the 
wounds were on the shoulder, on the buttock and the thigh, sterilization is 
easy, and it does not very much matter what you use. I should very much 
hesitate to attribute the whole of the credit to the hypochlorite solution in 
that type of case. Nor do I thiuk that the hypochlorite is the only method 
which will produce a nice healthy wound such as you can safely close in three 
weeks, because other things will also do it; permanganate of potash will do 
it, perchloride of mercury will do it, saline and eusol (?) will do it. With 
regard to that type of wound, therefore, I cannot accept anything of this as 
quite new, and I cannot accept it as a better result, though it may be quicker, 
than some of our present methods. In these cases we have closed with 
strapping, and surgeons are getting very good results. The wounds are sutured 
up when they become clean and show a tendency to heal. Still our results 
are not so speedy as those which Dr. Sherman has just described. When we 
come to the consideration of compound fractures, however, I must say I am 
prepared to give full credit to the great improvement which he has demon¬ 
strated, because those are cases which do trouble us very seriously. But of 
course there is this great difference; as a French surgeon said, “ There is a 
surgery of the Front and a surgery of the Base,” and we in England are very 
much at the Base; we get our cases when they are very profoundly infected, 
and we have special difficulties on that ground, and we cannot close our 
wounds quite so early. But after what I have beard to-night I shall certainly 
endeavour to inculcate this method at Netley, where I have been attached 
since the end of July. Irrigation methods have been established and carried 
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out, and I may say our wounds are doing extremely well on the whole, but not 
so well as those which Dr. Sherman has described. I expect you will agree 
that whatever method you are going to carry out, a very great deal depends 
on the belief you have in the method. It is very difficult to inculcate a belief 
like that. Many of these results, like those obtained in fractures, will depend 
on the man who does it. Hence we have our special difficulties because we 
are constantly changing our medical officers. When you can have continuous 
attention by men thoroughly believing in the method employed, you will, of 
course, get better results than in other conditions. Those are some of the 
difficulties that we have to deal with. However, I am very glad I was able 
to come up to-day and take the chair on this occasion, because I may have 
the opportunity of introducing this method among the many hundreds of 
serious cases. I am grateful to Dr. Sherman for what he has told us. I want 
him to think that my criticisms are natural and healthy, because the methods 
of application of the remedies are not altogether new. And here we come to 
a very great difficulty: Can we get this material ? I am told it is extremely 
difficult to prepare it, so as to ensure that we get 0*45 as a minimum, up to 
0‘50 as a maximum of alkalinity. I hope he will be able to tell us that this 
material can easily be obtained. With regard to joints and some of the deeper 
wounds, the results we are getting by the employment of rest and irrigation 
are very good indeed. I gather from Dr. Sherman that Carrel’s method is 
intermittent irrigation, as opposed to the continuous drip. I am satisfied 
having tried it for one and a half years, that the continuous drip is not so 
good as intermittent flushing. I think that in knee cases and deep wounds 
we are getting better results with that than with the continuous drip. How¬ 
ever, anything we can get which will make these wounds heal we all accept, 
I am sure, and are prepared to try ; and one is only jealous of the splendid 
results which have been obtained. I think the result of this contribution will 
be to fire us with enthusiasm to try and equal them if we can. If, Dr. 
Sherman, you think you have anything to reply to, beyond the meeting’s 
cordial thanks, which we hope you will convey to Dr. Carrel for us, we shall 
be glad to hear you. 

Dr. Sherman (in reply): I think it would be most unfortunate if we 
assume the attitude that there is nothing new in this solution, or in the 
method of using it. Since July 17 I have visited seventy-five hospitals. 
I have seen six surgeons who were using a modified Dakin solution and 
who have followed out the technique of Carrel. I have seen ten or 
fifteen others who, in effect, have said “ Yes, we are using Dakin solution 
and using the Carrel method, and we don’t think much of it.” May I give 
a personal illustration ? I visited a very eminent surgeon before leaving 
France. I said, “ I have come to tell you whom I have seen in Comptegne and 
La Panne : three or four very capable surgeons who tell me they cannot 
understand why you are opposed to the Carrel method.” He replied, “ Let us 
sit down and talk it over,” and we did. At this particular hospital there were, 
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I think, 150 compound fractures, and they were all infected, they all had pua 
in them, and they were running temperatures, entirely contrary to what was 
the case at Compi&gne and La Panne. We discussed the cases and examined 
the solution. 1 said to the chemist “ What strength hypochlorite are you 
making or putting into this so-called Dakin solution?” He said, “I don’t 
know.” “How did you make it?” He went through the old process, the 
one which was employed one and a half years ago. There is a difference in 
the preparation of the original Dakin solution and that which is now in use 
in France—a marked difference. This eminent surgeon had a number of 
bacteriological experiments made with this so-called Dakin solution, and the 
bacteriologist stated that all bacteria thrive in a 50 per cent, solution, that it 
had no more bactericidal virtue than Thames river water. Of course it did 
not, he did not have hypochlorite solution. We are making a great mistake 
if we are going to say there is no difference between these different forms of 
treatment, because there is. Let us analyse the work of Depage, Chutro, 
and Tuffier, men who have treated not one but thousands of cases : they have 
gone all through the different techniques, they have tried them all, and there 
is no possible comparison between the results. It is impossible to distinguish 
the difference between an infected and a non-infected wound by the naked eye. 
It is the bacteriological chart which tells the story. A wound which looks 
infected may be sterile, while a wound which seems to be clean may be 
infected. Certainly both Depage and Carrel, have received a great many of 
their cases within twenty-four hours of the infliction of the wound ; but as I 
have shown one case came to Carrel nine days after he was wounded, in a 
condition which seemed to indicate amputation of the forearm, but it was 
sutured on the eighteenth day and saved. Chutro receives his cases—i.e., 
infected—five to seven days after wound is received. It is going to be most 
unfortunate if we say there is nothing new in the solution or method. Carrel 
has undoubtedly proved his case. The crux of the situation is this : Can we 
suture and have primary reunion in 99 per cent, of our cases when the wounds 
have been sterilized with the other methods ? It is possible with the Carrel 
method. Certainly the results of Depage, Chutro, Tuffier, and others are 
worthy of thoughtful consideration. 
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A Clinical Study of Anaerobic Wound Infection, with an 
Analysis of 107 Cases of Gas Gangrene. 

By Frances Iyens, M.B., M.S. 1 

In this paper I do not propose to deal with all the septic compli¬ 
cations of war wounds, but more especially with those associated with 
the presence of gas-forming anaerobic organisms. My notes will be 
founded on a personal observation of the cases admitted to the 
Scottish Women’s Hospital, Royaumont (H6pital auxiliaire 301), 
from January 13, 1915, to October 30, 1916. During this period 
2,267 French soldiers were admitted, of whom 1,694 were wounded, 
344 were surgical cases, and 229 were sick. Out of 1,694 wounded, 
464 showed signs of anaerobic wound infection, and 107 suffered from 
gas gangrene. 

The hospital, which consists of 400 beds, is near to a military 
evacuating station in the Army zone, through which a large number 
of wounded pass, and where it is necessary to take out of the ambulance 
trains many urgent cases unable to travel further. It is possible, there¬ 
fore, that an unusual number of cases of gas infection have come under 
treatment, and that these numbers in no way indicate the general 
incidence. 

1 Surgeon-in-charge, Hopital auxiliaire 301 (France). 
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It has been noted that after every attack cases of gas gangrene 
occur, and the highest level was reached on July 2, 1916, when, out 
of 127 wounded admitted during the twenty-four hours, gas infection 
was present almost without exception. Many cases needed immediate 
amputation, and some were already septicsemic. On this account and 
because of the urgency of the cases, it has been specially difficult to 
obtain the complete and accurate note, the successful X-ray plate, and 
the fully worked-out bacteriological report, so desirable for a complete 
study of this important subject. It is usually necessary to operate upon 
the patient as soon as he can be prepared, and &n X-ray examination 
made. It is impossible to wait for the result of cultures from the 
discharge and blood. Our bacteriologists were good enough, however, to 
examine immediately smears from the wound and muscle discharge, and 
to give a provisional diagnosis based on the presence in the films of many 
Gram-positive bacilli. It was remarkable in how many instances this 
bacteriological black list coincided with the cases sent up for immediate 
operation from the wards. This is not surprising, as we know that 
all pathogenic agents of gas gangrene such as Bacillus aerogenes 
capsulatus (Welch), Bacillus perfringens, Vibrion septique, Bacillus 
cedematiens (Weinberg and S6guin), and Bacillus fallax (Weinberg and 
S4guin), are all Gram-positive when examined in the discharge fluid. 
It is also possible that after further observations some help in coming 
to a decision about treatment may be derived from a minute study of 
the X-ray plate, as has been recently demonstrated by Dr. Agnes Savill, 1 
which shows us not only the projectile and fracture, but a special 
tracery, streaking or striation, associated with the presence of gas in 
or between muscle fibres. Some special characters even help us to 
differentiate between the fatal Vibrion septique and the more innocent 
Bacillus sporogenes. The fact that these gas organisms are rarely 
present alone makes any differentation extremely complicated, but 
the appearances are interesting and suggestive when associated with 
complete bacteriological study. 

It is in the border-line cases that we need most help, for if the 
infection is deep-seated and clinical signs are not obvious, one may be 
tempted to defer amputation until too late. The X-ray plate may show 
us that a virulent infection is present in the deep muscles, which 
demands radical treatment while still localized. Quite recently in a 
calf wound, which to all appearances was superficial, the X-ray plate 

'A. Savill, “X-ray Appearances in Gas Gangrene,” Proc. Roy. Soc. Med 1916-17 
(Sect. Electr.), p. 4. 
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showed gas tracery of the deeper muscles, and after cutting away the 
gangrenous superficial tissues I explored through the deep fascia, where 
I found an unsuspected but advanced stage of muscle infection. 

I regret that circumstances have not permitted us to make regular 
examinations of the blood by means of blood counts and films, as I 
believe that the presence or absence of leucocytosis might be an aid in 
prognosis and treatment. In the only case of gas septicaemia which I 
had an opportunity of examining before the War, the blood showed an 
almost total absence of polymorphonuclear leucocytes. 

^Etiology. 

Although gas gangrene cannot exist without a gas-producing 
microbe, there are many wounds where the organism is present without 
any gangrene, and with only a trace of gas infection. These microbes 
being largely of intestinal origin, are specially associated with the faecal 
contamination of skin, clothing, and soil. Their virulence is increased 
enormously by the presence of streptococci. Although the numbers of 
wounds of the upper limb and chest are greater than those of the pelvis 
and lower limb—viz., 299 to 197—yet the mortality is three times as 
great among the gas infections of the lower limb as among those of 
the upper, viz., 31 to 10 (including three from tetanus). The nearer 
the soil the greater are the possibilities of infection. 

Projectile. 

The general proportion of shell to bullet wounds we have found is 
as 2 to 1. In cases of gas infection the proportion is as 3 to 1, and in 
cases of gas gangrene the proportion has been 6 to 1, due probably 
to the infected piece of clothing which the jagged shell carries in, and 
the greater destruction of tissue. In nearly every case of severe gas 
infection, a foully smelling piece of cloth, capote, can be found in 
the wound. 

Foreign Body. 

Occasionally, more especially after transport, quiescent cases fiare 
up with signs of acute infection. The X-rays show no projectile, but 
one finds in the depths of the wound a piece of infected capote. The 
infection has probably been kept under control by the use of strong 
disinfectants, but breaks out when there is a prolonged interval between 
the dressings. 
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Interval between Wound and Treatment. 

In some of our worst cases of gangrene an interval of several days 
had elapsed between the infliction of the wound and the first surgical 
intervention. In contrasting the gravity of these cases nothing has 
been more remarkable than the influence of this interval, other conditions 
being equal. After an attack at the end of May, 1915, our cases came 
in unusually early, indeed after a few hours. The wounds were very 
similar in character to others coming in on other occasions after a 
longer lapse of time, but the results were immeasurably superior, and 
not a case of massive gas gangrene nor a death occurred, although gas 
infection was prevalent. Whereas when suitable surgical treatment is 
delayed even a slight flesh wound may be fatal in the presence of a 
virulent infection, as in the following example:— 

Le Soldat J., aged 21, was wounded at midnight on September 13, 1916, 
by shell in the right triceps about the middle of the arm. He received his 
first dressing a quarter of an hour later; anti-tetanic serum two hours later, 
and another dressing in an ambulance the following day, where the shell 
was localized. On September 16, at 10.45 p.m., the patient was admitted to 
Royaumont. There was a foul smelling penetrating wound of the right arm, 
which was enormously swollen from elbow to beyond the shoulder. The skin 
was tense and white, except round the wound. There was no crepitation. 
The X-ray plate showed a piece of shell and some deeply seated gas in the 
muscles. There was no fracture. Temperature 102*2° F., pulse 88. An hour 
after admission the patient was taken to the theatre, the wound was opened 
up, and the piece of shell removed with a foul smelling piece of capote . 
The triceps was gangrenous. The provisional bacteriological report was grave, 
and I decided with considerable reluctance to amputate, and did this well 
above the wound, by circular method with lateral incisions. All obviously 
infected deep muscle was cut away. Yellow serosity poured out. The 
following day the stump was clean, and there was no gas ; temperature 99° F., 
pulse 90. On September 18 gas was seen coming from the wound, and the 
subcutaneous tissues were oedematous; temperature 101*8° F., pulse 122. 
At 1.30 p.m. the arm was amputated at the shoulder joint and gangrenous 
muscle cut away. On September 19 gangrene was still spreading and the 
wound was very foul. The general condition of the patient became serious. 
The pulse was rapid and poor and the extremities cold. There was frequent 
vomiting with dyspnoea. The patient was conscious until death at 8.30 p.m. 

This case was a typical one of toxic or oedematous gangrene. 
In the wound, Bacillus perfringens , Bacillus sporogenes , and Bacillus 
cedematiens were found, and from the blood the presence of Bacillus 
sporogenes and another unknown organism were reported. 
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It is quite clear that it is impossible to contrast the results of 
different antiseptics and dressings unless the interval between wound 
and operation is considered. I have found that early removal of the 
foreign body with adequate drainage, cleansing of the wound, and 
suitable treatment of any accompanying bone or joint lesion has been 
followed by favourable results whatever exact form of dressing has 
been applied, unless there is a very virulent infection. 

Vascular Lesions. 

Vascular lesions have an important influence in the production of 
gangrene. With complete blockage of the circulation a suitable soil is 
prepared for gas gangrene, though the gangrene is not necessarily due 
to the gas infection. It is obvious that such conditions favour the rapid 
development of gas organisms. Twenty-two cases of gas infections 
with vascular lesions have been noted, of which six only have been 
followed by gangrene. 

Superficial Femoral Artery. 

Case I. —Le Soldat B. Penetrating shell wound of right thigh involving 
superficial femoral artery with ligature of superficial femoral, four days before 
admission ; large abscess in thigh. No gangrene. 

Case II. —Le Soldat G. Infected wound of thigh by bullet; superficial 
femoral ligatured before admission; considerable oozing. No gangrene. 

Popliteal Artery. 

Case III. —Le Soldat C. Infected wound of calf ; traumatic aneurysm 
of posterior tibial; ligature of popliteal; gas gangrene of leg; amputation ; 
septicaemia. Death. Bacillus perfringens. 

Case IV. —Le Soldat N. Perforating bullet wound of popliteal space 
with wound of lower part of popliteal artery; traumatic aneurysm ; ligature 
of popliteal artery. No gangrene. 

Case V. —Le Soldat L. Shell wound of thigh with traumatic aneurysm 
in popliteal space; anaerobic infection; ligature of popliteal above and below 
tear of artery. No gangrene. 

Case VI. —Le Soldat S. D. Traumatic aneurysm of popliteal space by 
shell; Bacillus perfringens, Streptococcus; artery ligatured. No gangrene. 

Posterior Tibial. 

Case VII. —Le Soldat T. Infected shell wound of calf; haemorrhage from 
calf; Bacillus perfringens infection; ligature of posterior tibial; streptococcal 
septicaemia : gangrene; amputation. Recovery. 
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Case VIII. —Le Soldat M. Infected shell wound of calf and knee-joint; 
secondary haemorrhage; ligature of posterior tibial. No gangrene. 

Case IX. —Le Soldat B. Aneurysm of posterior tibial by penetrating 
infected shell wound; posterior tibial ligatured; Bacillus perfrinqens. No 
gangrene. 

Brachial Artery. 

Case X. —Le Soldat M. Brachial artery injured by shell ; infected 
wound ; Bacillus perfringens ; ligatured. No gangrene. 

Case XI. —Le Soldat C. Brachial artery injured ; all tissues in 
antecubital fossa torn across; gangrene ; amputation: Bacillus perfringens. 

Case XII. —Le Soldat G. Extensive infected wound causing thrombosis 
of brachial; fracture of humerus; amputation; Bacillus perfringens ; 
septicaemia. Death. 

Case XIII. —Le Soldat A. Secondary haemorrhage from brachial artery ; 
infected wound ; ligature above and below. No gangrene. 

Case XIV. —Le Soldat C. Perforating wound with thrombosis of brachial 
artery ; ligatured above and below ; Bacillus perfringens. No gangrene. 

Ulnar Artery. 

Case XV. —Le Soldat E. H. Ulnar artery torn in infected wound ; 
ligatured; drained; followed by gangrene; amputation; cocci; Bacillus 
perfringens. 

Case XVI. —Le Soldat Le P. Ulnar artery torn ; ligatured in gas 
infected wound ; Bacillus perfringens , Bacillus sporogenes. No gangrene. 

Radial and Ulnar. 

Case XVII. —Le Soldat M. Both arteries tom across by shell; advanced 
gangrene of forearm ; amputation ; severe anaerobic infection. Death. 
Bacillus perfringens , Bacillus sporogenes , Bacillus histolyticus. 

Venous. 

Case XVIII: Femoral. —Le Soldat O. Infected wound of thigh, Bacillus 
perfringens ; thrombosis. No gangre)ie. 

Case XIX: Femoral. —Le Soldat C. Infected wound of thigh; throm¬ 
bosis developed after gangrene had cleared up; Bacillus perf ringens , Bacillus 
sporogenes , Bacillus pyocyaneus. 

Case XX: Popliteal. —Le Soldat Q. Infected wound of popliteal space ; 
thrombosis of popliteal vein. No gangrene. Bacillus perfringens. 

Case XXI: Popliteal .—Le Soldat D. Infected wound of popliteal space 
with wound of external articular artery and popliteal vein ; artery ligatured. 
No gangrene. 



Section of Surgery 


35 


Case XXII: Axillary .—Le Soldat M. Infected shell wound with tear 
of axillary vein and haematoma of axilla; Bacillus perfringens ; ligature of 
vein. No gangrene . 

Ligature of an important artery or vein singly does not seem to 
increase the incidence of gas gangrene noticeably. Wounds which 
affect both venous and arterial channels are more serious. In two 
cases of ligature of the superficial femoral artery, and in two of 
thrombosis of the femoral vein no gangrene occurred. In four cases 
of ligature of the popliteal artery gangrene occurred in one only. In 
three cases of ligature of the brachial artery, no gangrene occurred, in 
one where both artery and vein were injured there was gangrene; in 
another thrombosis of the artery occurred as a secondary result of 
the infection. 

In the following case of wound of the brachial artery the gangrene 
was partly due to the obstruction to the circulation. The case was of a 
mild type. There was no gas infiltration nor oedema of the subcutaneous 
tissues of the arm itself. It was possible to do a flap operation with the 
expectation of getting a good result. 

Le Soldat C.,aged 42, wounded on July 1, at 10 p.m.; perforating wound 
of the left arm and forearm, with dirty, ragged edges exposing the gan¬ 
grenous extensor carpi ulnaris, supinator longus, extensor carpi radialis and 
biceps. The brachial artery was divided and thrombosed. The hand and 
forearm were blue and swollen ; no radial pulse could be felt. Gas in the 
wound. Temperature 102’6°F., pulse 102. Good general condition. July 2 : 
The left arm was amputated by circular method, with short flaps about the 
middle of the arm. X-ray: No fracture or foreign body. Some irregular gas 
tracery, Bacillus perfringens and other anaerobes present. Evacuated, healing 
on July 14, 1916. 

Ligature of Popliteal Artery. —Le Soldat La B. on July 1 received a per¬ 
forating grenade wound of the right thigh, with wound of the popliteal 
artery and formation of a traumatic aneurysm, and a perforating anaerobically 
infected wound of the right calf. On July 3, the artery was ligatured immedi¬ 
ately below Hunter’s canal, and the clot cleaned out. Through drainage was 
established in the calf and free lateral incisions made. Although very consider¬ 
able swelling followed, the foot remained warm and pulsation returned. The 
patient made a good recovery. 

Ligature of Posterior Tibial Artery. — Le Soldat M. had penetrating 
wounds of the left knee-joint and calf with severe anaerobic infection. The 
joint was washed out and drained down to the synovial membrane, a piece 
of shell which had fractured the patella and penetrated the internal condyle 
being left. Secondary haemorrhage occurred twice from the calf wound 
which had been drained and opened up widely. After a third more severe 
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haemorrhage the posterior tibial artery was ligatured. The patient made a 
goodrecovery. The piece of shell was extracted later with aseptic precautions 
and the patient got back very good movement in the knee-joint. 

Thrombosis of Poptiteal Vein .—Le Soldat Q., aged 41, received a penetrat¬ 
ing shell wound of the right calf extending into the popliteal space, on 
September 12. He was admitted at midnight on September 18; tempera¬ 
ture 102*6° F., pulse 104 ; blanched but not collapsed. The right leg and foot 
were swollen but warm and not discoloured, and the anterior tibial pulse was 
felt. There was a diffuse swelling in the popliteal space. The X-ray plate 
showed a large piece of shell lying behind the femur, and gas in an abscess 
cavity round it. There was no fracture. The popliteal space was very freely 
opened up and the calf around drained, pus evacuated and the projectile removed. 
Part of semi-membranosus muscle was grangrenous and was cut away. 
The popliteal vein was thrombosed. The leg was put up partially flexed on 
the thigh with a continuous saline irrigation through the wound. The tube 
(a small one) was removed in four days. The wound rapidly cleaned, the 
swelling of the leg disappeared and recovery was rapid. Bacteriological 
examination of the pus and shell showed cocci and Bacillus perfringens. 

Wound of Axillary Vein .—Le Soldat M. received a penetrating shell 
wound of the left axilla. On admission the axilla was full of clot and a large 
piece of infected shell lay under the pectoral muscle. On opening up the 
axilla and cleaning out the clot there was free haemorrhage from a lesion of 
the axillary vein. This was ligatured on each side. The artery was uninjured. 
The case cleared up well. 

Thrombosis of Brachial Artery .—Le Soldat C. received a perforating 
bullet wound of the right arm causing division and thrombosis of the brachial 
artery—no radial pulse was felt. The arm was swollen. Incisions were made 
over the wound, and clot and haemorrhagic discharge containing Bacillus, 
perfringens evacuated. The artery was tied above and below the thrombosed 
area. No gangrene occurred. 

Thrombosis of Femoral Vein .—Le Soldat A. received a perforating shell 
wound of the right thigh, with a grazed fracture of the femur, on July 1. Pus 
and gas exuded from the small exit wound. On July 2 the wounds were 
incised and gas and pus evacuated. Very open through drainage was 
established. Bacteriological report showed numerous large sporing bacilli. 
The wound healed well. Signs of thrombosis of the right femoral vein 
supervened on July 15, with pulmonary emboli on August 1 and 3. On 
October 30, the leg and thigh were still considerably swollen, but the patient 
was otherwise in good condition. 

In the following case it is probable that infection had become 
generalized before the popliteal artery was ligatured. 

Le Soldat C. was wounded by a piece of shell in the left calf on 
October 12. The wound was small and the piece of shell lay behind the 
tibia. There was some swelling of the calf. On October 26, the shell was 
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removed, pus evacuated, and free through drainage established. On October 27, 
there was a large swelling of the calf, which was found to be due to haemor¬ 
rhage from the posterior tibial artery. On account of the swelling of the leg it 
was found impossible to tie locally, and the popliteal artery was ligatured. 
On October 28, the foot was cold, there was no pulse, and crackling was 
present in the calf. Amputation was performed in the middle of the thigh, in 
which there was some gas formation. On October 29, although the stump 
looked clean the general condition of the patient was bad; temperature 
subnormal, pulse 130, and respiration rapid. The skin became increasingly 
yellow. On October 30, there was enormous distension of the stump, a 
most offensive smell, and gas was discharged from the wounds audibly in 
reports. There was dyspnoea and haemorrhagic vomiting. The patient was 
fully conscious, said he had known from the first that he was fatally injured, 
but ascribed his bad condition to the fact that he had been gassed some time 
before and that it had left his chest weak. Bacillus perfringens , streptococci 
and staphylococci were reported. This case clearly had become septicaemic. 

In cases of traumatic aneurysm occurring in these infected cases, 
the absence of gangrene has been noticeable, and the cases I have just 
described prove that ligature of important vessels is not necessarily 
followed by gangrene. 


Fractures. 

The complication of the wound by a bone lesion increases the 
incidence of gangrene. In 464 cases infected by gas organisms, at least 
60 per cent, were complicated by fractures. 


Seventy-seven Cases op Gas Ganqbene Complicated by Fractures. 


Fractures Fatal 

Shoulder-joint ... ... ... ... 0 

Humerus ... ... ... ... 2 

Elbow-joint ... ... ... ... 0 

Radius and ulna ... ... ... 1 

‘ Radius ... ... ... ... 0 

Ulna ... ... ... ... ... 0 

Carpus ... ... ... ... 0 

Metacarpals ... ... ... ... 0 

Ribs ... ... ... ... ... 1 

Vertebrae ... ... ... ... 0 

Pelvis and tibia ... ... ... 0 

Pelvis ... ... ... ... 4 

Hip-joint ... ... ... 1 

Neck of femur... ... ... ... 1 

Upper third of femur ... ... ... 0 

Middle third of femur ... ... ... 1 

Tibia and fibula ... ... ... 1 

Fibula ... ... ... ... 3 

Tibia ... ... ... ... ... 1 

Tarsus ... ... ... ... 0 

Metatarsal and multiple wounds ... 1 

Phalanges ... ... ... ... 0 

Jaw with multiple wounds ... ... 1 


Recovery 

2 

4 

5 

6 
2 
3 
2 
6 
1 
1 
1 
0 
1 
1 
1 
0 
7 

3 

4 
6 
2 
1 

0 • 


is 


59 
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In 107 cases of gas gangrene, 71 per cent, had fractures; in 
twenty-five fatal cases 72 per cent, had fractures. It will be seen from 
the accompanying table that fractures of the pelvis, the hip-joint and 
upper end of the femur are extremely fatal. They are frequently 
associated with wounds of the bladder and rectum. 

Situation of the Wound. 

Wounds of the calf involving the vessels, with or without fracture, are 
dangerous unless treated early and energetically. There is a tendency to 
the accumulation of gas and pus under the deep fascia and to increased 
absorption and spread of infection. In the same way wounds implicating 
the trunk, hip-joint, or pelvis are grave because the opportunities for free 
drainage are limited. Even a mild gas infection may lead to a fatal 
termination in such a situation. 

Le Soldat C., aged 20, wounded on July 8, was admitted on July 11 
with a perforating bullet wound of the right hip. The general condition was 
excellent; temperature 98° F., pulse 72. The first X-ray photograph was im¬ 
perfect, but in the absence of symptoms and with a favourable bacteriological 
report, conservative treatment was adopted. On July 13, as the temperature 
and pulse steadily rose, the patient was examined under chloroform and a 
fracture of the hip-joint determined. A further photograph showed comminution 
of the neck of the femur. Sequestra were removed and a drainage tube passed 
through. Bacteriological examination of a sequestrum showed very scanty 
Bacillus perfringens. Two days later gas was seen to be exuding from the wound 
and the temperature was 102'6° F., pulse 104. There was no offensive smell. The 
head of the femur was excised and the wound very widely opened up. Swelling 
of the muscles still progressed, and on July 16 I amputated at the hip-joint. 
The patient rallied, but the yellow tint of septicaemia developed. The stump 
continued to swell, pouring out haemorrhagic discharge, and death ensued the 
following day. The patient was fully conscious to the end. 

Tissue Injury. 

Tissue injury is one of the most important factors in gas gangrene 
and partly accounts for the gravity of shell as compared with bullet 
wounds. This influence can be seen when even a small injury, such as 
a subcutaneous injection, causes the formation of a gas abscess in a 
septicaemic patient. 

Increased Intramuscular Tension. 

Increased intramuscular tension is a powerful factor in the transition 
of a gas infection to gas gangrene. Where the wound of entry is small 
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or closed the bacterial products accumulate under tension. The muscles 
involved tend to become gangrenous early from arrested circulation due 
both to pressure and absorption of toxin. When the sheath bursts gas 
spreads very rapidly in the subcutaneous tissues. 

Pressure prom Outside. 

Tight bandaging, and more especially plaster of Paris splints, act in 
a similar manner. Some of the worst cases of gangrene have arrived 
with the fractured limb encased in plaster, with the swollen tissues 
bulging above and below. The French gouttieres are not attended 
by this danger, and for transport of freshly wounded soldiers are very 
useful and comfortable. The one flaw in the favourite Thomas’s splint 
lies in the pressure from the shoulder or thigh ring. 

Joint Injuries. 

Joint injuries, while considerably increasing the gravity of the case 
do not seem to have any direct influence in the production of gas gangrene. 
Among cases of massive gangrene a joint lesion was present in under 
20 per cent.—sacroiliac, 1; hip, 4; knee, 4; ankle, 2; tarsus, 4; 
shoulder, 2; elbow, 4; wrist, 4. In the cases of gas infection a joint 
was implicated in 13 per cent. — hip, 6 ; knee, 9; wrist, 10 ; ankle, 3 ; 
mid-tarsal, 8 ; shoulder, 7 ; elbow, 19. The necessity for immobilization 
with joint infections is unfavourable, as it is by no means easy to apply 
a fixative apparatus on a restless patient without a certain amount of 
bandaging and pressure. This is shown in two cases of elbow-joint gas 
infection in a Senegalese and Arab, respectively, where amputation became 
necessary. Under ordinary circumstances these would undoubtedly 
have yielded to resection or drainage, if the joint could have been kept 
quiet without much bandaging. Enforced action after a joint injury 
leads to the spread of infection and to pyemia or septicaemia. 

Le Sergent T., after being wounded on September 25, in the left knee- 
joint with fracture of the patella, was obliged to walk 500 metres. On admis¬ 
sion on September 27, the knee-joint was filled with infected, blood-stained, 
synovial fluid. Infected capote and splinters of bone were removed, and the 
joint washed out and a drain inserted down to the joint on each side, and the 
joint immobilized. Symptoms of pyaemia with infections of other joints 
rapidly supervened. 

This case was noteworthy, as it was the only death which occurred 
in a series of thirty cases of wound infection of the knee-joint. 
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Fatigue. 

How much influence muscle fatigue has on the [incidence of gas 
gangrene remains to be shown, but it is noticeable that the majority of 
cases occurred after an attack. It is possible that the formation of 
certain products of muscular activity may lessen this resisting power of 
the tissues to bacterial infection—more especially to gas infection which 
attacks muscle. 

Bacteriology. 

As I have already stated, owing to the large number of gas cases 
coming in together, it was not always possible to have every case fully 
studied. In addition, however, to our own bacteriologists, Dr. Weinberg, 
of the Pasteur Institute, and his colleague M. S6guin, were good enough 
to study in detail the flora of a considerable number of cases, and from 
their expert knowledge of this very special branch of bacteriology, were 
able to give us, not only information of the greatest value, but also 
serum specially prepared for some of the different forms of anaerobic 
organisms, to the employment of which I shall refer later. 

Some interesting facts stood out. First, the multiplicity of organisms 
infecting a wound. Secondly, the preponderating presence of Bacillus 
perfringens, which was found in practically every case of gas infection. 
When occurring alone it did not appear to be very dangerous unless 
deeply seated so that drainage could not be freely established. It did 
not invariably produce gas or a specially foul smell in the wound. 
Frequently from its haemolytic properties, or action on capillary walls, 
there was reddish discharge, together with discoloration and bronzing 
of the skin, in addition to gas formation. In the X-ray photograph 
swelling of tissue only was seen generally. Occasionally in the early 
stages of gas formation a dappling of gas bubbles. The only deaths 
occurring where Bacillus perf ringens alone was reported to be present 
were fractures of the pelvis and thorax. 

Bacillus sporogenes was reported in culture in forty-one cases and 
it was noticeable that, although there was an excessive production of 
gas and a foul smell, the cases generally yielded to treatment unless 
combined with more virulent organisms. Bacillus sporogenes often 
lingers when other organisms die out. The presence of Vibrion septique 
was reported six times, all very severe cases. In three cases Dr. 
Dalyell found Bacillus Hibler IX. 1 Some of the more newly described 


Robertson, Jouni. Path . and Bad January, 1916, p. 333, 
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organisms such as Bacillus histolyticus, 1 and Bacillus cedematiens 
(fifteen cases) were also reported. Again and again it was noted that 
the association of the streptococcus (fifty-nine cases) with the anaerobes 
increased the severity and gravity of the infection, a considerable num¬ 
ber of cases dying with streptococcal septicaemia. While the anaerobes 
attack the muscle, the streptococcus spreads in the fascial planes. In 
many cases where the surface wound showed only aerobic infection 
anaerobes could be grown from the deeper tissues or sequestra. Negative 
bacteriological reports must be received with a certain amount of reserve 
on this account. ' 


Tetanus. 

In fifteen cases there was clinical (eight) or bacteriological (seven) 
evidence of the presence of tetanus. 

Three of these were local, with symptoms starting in one limb but 
becoming generalized. Symptoms occasionally developed weeks after 
the original injury, in one case when the wound had healed. Owing to 
the uniform early administration of antitetanic serum, the symptoms 
were masked and their very vague character made the diagnosis extremely 
difficult. This is peculiarly unfortunate as in such cases an early 
diagnosis is followed by good results if massive doses of serum are 
administered intrathecally, or, failing this, subcutaneously. The 
following is such a case:— 

Le Soldat M., aged 24, wounded on July 4, 1916, at 1.30 p.m. by shell, 
was dressed immediately and given an injection of antitetanic serum the 
following day. On admission there were multiple muscular wounds of the 
arms, legs and left thigh, with anaerobic infection of the right leg and right 
thigh. On July 6 three pieces of shell were extracted. The wounds healed 
quickly, but the patient was sleepless and became rather disagreeable in 
temper. On July 18 there was pain in the muscles of the right calf and right 
foot, but no spasmodic movements. July 20: Some pain in the right calf and 
heel. On July 29, a piece of shell was removed from the adductor longus. 
Bacteriological report, sterile. After operation the pain in the foot was less 
for a few days, but the patient still slept extremely badly, even after morphia. 
On August 11 there was recurrence of pain in the right foot and calf and little 
jerks of the foot when the patient tried to straighten out the knee, which was 
rigid; characteristic facies (a mild form of risus sardonicus) giving a peculiar 
expression and very worried look ; 10 c.c. antitetanic serum injected subcutane¬ 
ously ; bromide of potassium and hydrate of chloral were given three times 

1 Weinberg et Soguin, “Contributions il l’etiologie de la gangrene gazeusc.” Complcs 
Bend, de I’Acad. des Sciences, 1916, clxiii, p. 449. 
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a day. August 12: No spasms but rigidity of the calf muscles continued; 
30 c.c. antitetanic serum at 3 and 7; in the evening no rigidity of the calf. 
August 13 : Hyperaesthesia of the calf muscles, stiffness of the kneo; 30 c.c. 
antitetanic serum 7 p.m. August 14: No involuntary movements, slept 
better; 30 c.c. antitetanic serum at 3 p.m. and 7 p.m. August 15: Rigidity 
of the right knee; pains in the arms; 30 c.c. antitetanic serum at 10 a.m., 
2 p.m. and 6 p.m.; slept; says that tight feeling in leg decreased. August 16 : 
No pain in arm and less in leg, which can be extended; tingling in right foot 
and pain in sole of foot. August 17: Twitching of the face muscles and 
rigidity of knee; lumbar puncture: 30 c.c. cerebrospinal fluid extracted and 
the same quantity injected, antitetanic serum, saline subcutaneously, Oij; four 
hours later temperature 105*8° F. ; pulse 118; headache; cold sponging; 
mag. sulph. 5ii and saline 20 oz. per rectum ; temperature fell to 100*4° F. ; 
pulse 100; no pain in toes or twitching of face; slept well with morphia; 
some sweating. August 20, 8 a.m.: Head retraction, twitching of face and 
body for two minutes; very excitable and talkative; pain and rigidity in both 
arms, none in legs; again 30 c.c. cerebrospinal fluid withdrawn by lumbar 
puncture (slightly turbid); 25 c.c. antitetanic serum injected; quiet during 
day, some twitching of face ; temperature 104° F. at 2 p.m. August 21: Very 
restless; morphia i gr. at 9.30 p.m. and £ gr. at 2 a.m. ; during day twitching 
of face, pain in arms, restlessness ; complains of sore throat; no rigidity. 
August 22 : Pain in neck muscles, twitching of face, pain in arms, slight 
attack of bronchitis. August 23: Improvement, but some twitching of face. 
August 24 : Some twitching of face; no further facial spasms, and gradual 
improvement. October 10: Still walks badly; electrical reaction shoves 
response of all the leg muscles, sluggish. October 13: 5 c.c. antitetanic 
serum given. October 14: 10 c.c. antitetanic serum. October 15 : 10 c.c. 
antitetanic serum. October 16 : 20 c.c. antitetanic serum. October 17 : Shell 
localized in line of right sciatic nerve and removed from surface of nerve ; 
nerve nodular and fibrous; wound drained ; 30 c.c. antitetanic serum given 
subcutaneously at operation. October 18: Pain in thigh but none in foot; 
knee flexed, cannot be extended ; some twitching of face; 40 c.c. antitetanic 
serum subcutaneously. October 23: Wounds healed. The patient began to 
improve very much after this operation and walked with only a slight limp 
when he left the hospital early in November. His facial expression had 
become normal, he was sleeping well, and was no longer irritable. 

The most characteristic feature about these obscure cases of delayed, 
latent, or masked tetanus is the peculiar facies. They have an anxious, 
worried look, which appears usually a little before or coincidently with 
the pain in the affected limb. They do not sleep well, and careful 
examination may discover muscular rigidity. The administration of 
serum by means of lumbar puncture has been infinitely more successful 
than any other method of treatment. 
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Clinical Forms. 

Cases of gas gangrene and gas infection group themselves into 
several different classes. 1 

(1) The classic form associated with much gas production and little 
oedema. 

(2) The toxic, oedematous form, where oedema is the most striking 
feature, though gas may be present. 2 

(3) A mixed form, associated with both gas production and oedema. 

(4) Local gas abscess. 

(5) Superficial and deep-seated gas phlegmon. 

(6) Chronic and latent infection. 

(7) Septicaemia ; pyaemia. 

(1) In the classic well-known form there is a darkish red discharge 
from the wound, a putrefactive odour, great swelling of the limb, 
crepitation, and the formation of haemorrhagic blebs with bronzing and 
discoloration of the skin. Nearer the trunk the superficial veins are 
distended, and a yellowish oedema surrounds them. With the onset of 
septicaemia, as the case progresses to a fatal conclusion, there is often a 
lemon yellow coloration of the skin, an increase in the pulse-rate, sweat¬ 
ing, coldness of the extremities, subnormal temperature, haemorrhagic 
vomiting and dyspnoea. The patient talks naturally, may eat well, and 
is generally conscious almost to the end. The following is a typical 
case:— 

Le Soldat B., aged 20, received a perforating wound of the right leg and left 
foot on July 16 at noon (see fig. 5, p. 69). He was dressed the same day, a dry 
dressing being put on the right leg and a tube through the left foot. At mid¬ 
night on July 17, thirty-six hours later, be was admitted to Royaumont. The 
patient was restless and talkative. He was pale, with a slight flush over the 
cheeks. The pupils were widely dilated. Temperature 102° F., pulse 128, weak 
but regular. The right leg was swollen and discoloured up to the knee and the 
right foot was cold and gangrenous. Over the outer side of the middle third 
of the calf was a small dry wound. Above it were bull® distended with dark 
fluid. There was blueness and discoloration at the upper and back part of 
the calf. From the knee to Poupart’s ligament the thigh was of normal colour, 
but swollen and distended with gas. There was very marked crepitation. No 
swelling nor discoloration on the abdomen. In the left foot was a perforating 

1 1 agree with Dr. Weinberg's classification into classic and toxic forms, “ Bacteriological 
and Experimental Researches in Gas Gangrene,” Proc. Roy. Soc. Med., 1916, ix, (Occ. Lect.), 

p. 120. 

* This form closely resembles cases described by Major Hull as white gangrene. Brit. 
Med. Journ., May 27, 1916, p. 756. 
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unhealthy wound at the back of the big toe—no foul smell. The patient was 
immediately givep morphia \ gr., with atropine rSu gr., and a rectal saline, 
which was retained. The general condition was very bad still, but at 3 a.m., 
July 18, the thigh was amputated through the upper third of the femur. 
There was an enormous amount of gas in the muscles, so that when it escaped 
the tourniquet relaxed. There was no haemorrhage, as the artery was 
controlled digitally. At the end of the operation the patient was almost 
pulseless. A rectal saline with brandy was administered, also strychnine 
hypodermically. When put back to bed he was restless, with profuse 
perspiration. The pulse was weak, the lips were pale, the colour greyer than 
before. During the day there was some improvement. The pulse was rather 
better and the stump looked fairly clean. There was no obvious gas either in 
the stump or abdomen. The left foot, however, became gangrenous. There 
was no swelling of the ankle, but mottling of the skin up the calf. An 
amputation was impossible. On July 19, after a quiet night at 6 a.m., the 
pulse became weak and the patient restless. The colour of the skin became 
extremely yellow. Death took place at 9.30 a.m. 

In the wound Bacillus perfringens and Bacillus histolyticus , and in 
the blood culture Bacillus perfringens were found. The X-ray photo¬ 
graph shows a remarkable condition of the muscles of the right knee 
and leg. This patient was already septicsemic on admission and pro¬ 
bably hopeless from the first. 

In another less typical case of classic gas gangrene, Vibrion septique 
was found in the wound and blood, but the patient died before the 
suitable serum could be administered in quantity. 

A. S., a young Senegalese, was admitted on July 23, at 1 p.m., having 
been wounded three days previously in the right leg and jaw. The wounds had 
already been treated in an ambulance. There was a comminuted fracture of 
the right fibula and the leg was cold, gangrenous, and distended by gas as far 
as the knee-joint. Temperature 100° F., pulse 120. A circular amputation 
with lateral incisions through the upper third of the thigh was performed 
almost immediately and a piece of shell extracted from the low T er jaw. Im¬ 
mediately after amputation, before the bacteriological diagnosis was made, 
72 c.c. mixed serum were injected. The X-ray plate showed much streaking 
and linear separation of the muscle fibres by gas. The following day the 
patient seemed well, the stump was clean and not swollen until the after¬ 
noon, when it became enormously distended. Vibrion scptiqtie was reported 
in the wound and blood. At 6 p.m., after sitting up and talking rapidly, the 
patient suddenly fell back unconscious, and died shortly after. This sudden 
termination suggested gas embolism. 

This organism, Vibrion septique , has been reported in only a few of 
our cases, but these have nearly all been fatal or, if recovery has taken 
place, it has been after amputation wide of the affected region. 
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(2) Toxic or (Edematous Form. — This form of gas gangrene, though 
relatively infrequent, is very fatal. The limb swells rapidly, but there 
is no obvious gas formation nor crepitation except in the deep muscles. 
The limb is firm with solid oedema, and the skin pale. The engorged 
superficial veins stand out. The following is a typical example :— 

Le Soldat D., aged 30, wounded on August 1, at 3 a.m., and admitted on 
August 5 with comminuted fracture of the lower end of the ulna and radius 
caused by a perforating piece of shell. The wound had been drained on 
August 2 and a considerable amount of muscle had been cut away. On 
admission, temperature 100'8° F., pulse 100. The wound looked very dirty. 
It was cleaned under an anaesthetic, and some sequestra removed. There was 
a slight amount of yellow oedema round the wound which suggested anaerobic 
infection, but the first cultures, owing probably to the strong disinfectants, of 
which the wound still smelt, were negative. The same evening 25 c.c. anti- 
cedematiens serum were given subcutaneously. The next day, August 6, the 
wound looked healthy ; it was dressed twice. On August 7 the hand was 
puffy, and two hours later there was swelling to the elbow-joint. The wound 
was extremely offensive, and the muscles of the lower portion of the forearm 
gangrenous. The forearm was amputated, and incisions into the subcutaneous 
tissue were made and much yellow serum drained away. The ends of the 
fractured ulna were bathed in foul pus, and the radio-ulnar joint acutely 
inflamed. Bacteriologically the pus showed on culture a large aerobic spore¬ 
forming bacillus, a streptococcus and an anaerobic organism presenting the 
characters of Bacillus cedematiens. The blood culture was negative. The same 
evening 25 c.c. anti- cedematiens serum were given subcutaneously. The wound 
looked healthy until August 10, when at 2 p.m. (temperature 101*2° F., 
puJse 88) the flaps and tissues began to swell rapidly. The stump was very 
dirty and offensive. At 3 p.m. amputation was done through the lower third 
of the arm; 40 c.c. of anti- cedematiens serum was given. Progress was 
uneventful until August 16, when there was more swelling. The stump was 
pale and doughy. There was no crepitation, but the superficial veins were 
prominent; 40 c.c. anti -cedematiens and 30 c.c. antistreptococcal serum were 
given. Later in the day the swelling increased, and there was oedema 
extending up into the axilla, especially along the course of the artery. 
A further circular amputation high up in the arm was done with lateral 
incisions. There was a considerable amount of oedema along the course of the 
vessels, which were tied as high as possible, but no clot was seen in the vein. 
The bone marrow was curetted out, and the cavity packed with gauze swabs 
and iodine (l in 1,000). Good progress was made. The bacteriological report 
indicated the presence of Bacillus Hibler IX and Bacillus cedematiens . On 
November 10 reamputation with flaps. Good recovery. 

In this form of gas gangrene the projectile is usually seated in the 
deeper muscles, in which gas formation takes place under tension. 
f—10 
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There is great tendency to toxaemia from absorption of the products 
of these organisms, with thrombosis of the deep veins, and resulting 
oedema. 

(3) Mixed Forms , showing (Edema and Gas Production .—In this 
variety, which is very common, there is both gas formation and oedema 
in varying proportions. 

Le Soldat F. f aged 21, was wounded on July 8, 1916, in the right 
thigh by a shell, and by a bullet in the left foot, fracturing all the metatarsals. 
He was admitted on July 10 with an extensive septic infected wound of the 
external and posterior surface of the middle third of the thigh, involving mainly 
the vastus extemus. There was no fracture. The smell was extremely foul. 
The patient was brought up to the theatre, and a piece pf shell removed and 
much gangrenous muscle cut away. Amputation was not considered necessary 
as there was no fracture and the wound was apparently superficial. On July 11 
the wound still looked dirty, but nothing special was noted. July 12 : Early 
the following morning when the wound was dressed the patient complained 
of uneasiness in the leg, which was still very dirty but not more swollen. 
At 2 p.m. he began to cry out with pain. On examination a blue discoloration 
of the skin was seen above and below, and there was swelling of the thigh 
above the wound. At 2.15 p.m. a circular amputation of the thigh in the 
upper third was done. The wound extended as high as the lesser trochanter, 
and gas exuded from the muscles. Incisions were made in the cedematous 
cellular tissue. The patient was very much collapsed. Intravenous and 
subcutaneous salines were given. The pulse was uncountable, the temperature 
subnormal and discoloration and gas formation appeared at the site of sub¬ 
cutaneous saline injections. Death took place twelve hours later. The blood 
culture (July 12) showed the presence of Vibrion septique and Bacillus 
cedematiens. 

In this case had it been possible to diagnose the presence of Vibrion 
septique earlier, amputation might have yielded a more favourable 
result, though, owing to the situation of the wound, it would have 
been impossible to amputate through healthy tissues. 

(4) Localized Gas Formation , or Gas Abscess. —The following is an 
illustrative case:— 

Le Soldat A., aged 40, wounded on August 22 by a penetrating shell- 
wound in the muscles of the right scapular region, was admitted on August 26. 
A large piece of shell was present, and a resonant swelling over the point of 
localization, with spreading oedema round it. On incision, a large amount 
of gas and pus escaped with the projectile, from which Bacillus perfrinqens y 
streptococcus and Staphylococcus aureus were reported. On September 9 a 
further incision was necessary as the temperature was 103° F., and a strepto¬ 
coccal infection with abscess formation lower down in the back developed. 
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This case is typical of the course of events with superimposed 
streptococcal infection. The gas infection subsides, but the strepto¬ 
coccus is resistant to treatment and resembles in behaviour the most 
virulent intestinal strains. The presence of the streptococcus, in 
addition to a gas organism, can often be suspected when there is both 
gas in the muscles and reddish-yellow pus formation along the fascial 
planes, with the typical rose infection of the skin. Even with a super¬ 
ficial lesion the combination is dangerous, but in deep-seated cases it is 
very fatal, from the tendency to streptococcal septicaemia. 

(5) Gas Phlegmon .—This class comprises at least four-fifths of 
anaerobic wound infections. It may be superficial (in the cellular tissue) 
or deep (in the muscles). Although gas is present in the wound the 
inflammatory process is localized and does not often extend to gangrene, 
but yields to incisions and drainage. The muscles are swollen and friable; 
there is much yellow oedema in the subcutaneous tissues. The following 
is an illustrative case:— 

Case J. (see fig. 11, p. 75).—Le Soldat P., aged 24, wounded in the right fore¬ 
arm by an explosive bullet with comminuted fracture of the ulna on July 1, at 
10 a.m. Admitted the following afternoon, temperature 97° F., pulse 100. Very 
exhausted. Skin sallow. Large foul-smelling wound on ulnar border of right 
forearm, with muscles and tendons cut. A small punctate entry wound on the 
anterior aspect of the wrist in the midline with the whole forearm swollen and 
baggy. Operation on July 2, the lower entry wound enlarged upwards, and 
pieces of loose bone removed from both wounds. Gas bubbles and reddish 
discharge from the wound. Incisions through deep fascia for relief of tension 
and drainage. Put up supinated on back splint. July 4: Arm slightly lets 
swollen, but wound very offensive. Evacuated September 24, with almost 
normal movement. Bacteriologically: A severe infection with Bacillus per- 
fringens. 

Untreated, the condition of gas phlegmon rapidly takes on a more 
serious form. The bacterial products, accumulating under tension in the 
muscle sheaths, stop the circulation and gangrene occurs. Gas escapes 
from the ruptured sheath, blood from the infected vessels with the 
formation of subcutaneous crepitation and discoloration of the skin, 
until the ordinary clinical picture of gas gangrene is produced. 

(6) Delayed and Latent Gas Infection: Delayed Form .—In this 
form of gas infection the infecting organisms are inactive for a time > 
and then suddenly take on increased growth and virulence. The 
following is an instance — 

Le Soldat M., aged 44, was wounded in the left leg on October 7, at 
12 midnight, by a shrapnel bullet which was removed before admission, and 
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antitetanic serum was administered as usual. On admission on October 16 there 
were large, dirty, foul-smelling wounds on the anterior and posterior aspects of 
the left leg with comminuted fracture of the tibia at the junction of the lower and 
middle thirds. Much bone had been removed. There w T as some discoloration 
over the front of the tibia. The leg was in plaster on arrival. The wounds 
were thoroughly cleansed with salt and carbolic, and packed with salt tablets. 
The following day continuous eusol irrigation was begun. The wound still 
looked extremely foul. October 18: Bacillus tetani , Bacillus perfringens , 
Vibrion septique , streptococcus, and Bacillus proteus reported. On October 26, 
nearly three weeks after the injury, the temperature rose to 103° F., and 
pulse 128, at 8 p.m. The leg was rather more swollen, and there was a 
suspicion of crackling in the skin. At midnight the pulse was 132, tempera¬ 
ture 104° F., tongue dry and brown. I amputated, half an hour later, above the 
knee-joint, by open circular method. The patient did well, although there 
was considerable inflammatory reaction in the stump with abundant Bacillus 
perfringens , streptococci, and coliform bacilli. No signs of tetanus developed, 
and the temperature and pulse came down after amputation. 

The X-ray photograph shows the appearances of gas ten days before 
operation. 

Latent Form .—Anaerobic organisms may remain latent many months 
round a piece of shell or capote —hence such cases can in no sense be 
regarded as clean operations, for there is every probability that if treated 
as such, acute sepsis will supervene. At any time they may light up 
and cause abscesses, pyaemia, or septicaemia. If drained carefully they 
usually do well, but an inflammatory exacerbation must be expected. 
This makes brain and joint explorations for latent projectiles peculiarly 
dangerous. In bone, particularly, do the organisms lurk, hence the neces¬ 
sity for draining re-amputations, even when a careful bacteriological 
examination of the surface wound gives a negative report. Often the 
anaerobic gas organism dies off but the streptococcus remains, while 
latent cases of tetanus are by no means uncommon. A typical case of 
latent wound infection is the following :— 

Case L . ( see fig. 12, p. 76).—Le Sergent V., aged 23, was wounded on February 
8 at 3 p.m., by shell and he had a penetrating wound of the left knee-joint, and a 
perforating wound of the right eyeball, with penetration and fracture of the 
ethmoid. On admission on February 12 : Temperature 98*4° F., pulse 60. 
The right eye was disorganized. On February 14, it was enucleated, the 
cavity packed with salt and carbolic gauze. The foreign body was not looked 
for, as it had not been possible to localize it. The wound in the left knee- 
joint was explored. The piece of shell was found at the end of the sinus, from 
which dark red discharge exuded. February 16: Temperature 103*8° F., pulse 
100; severe headache ; restlessness ; continuous boracic irrigation. February 
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18: Delirium ; some blood-stained discharge from the right nostril. February 
19: Temperature still high ; eye condition improving, but swelling of knee- 
joint ; on aspiration, thin, flaky pus containing streptococci was withdrawn ; 
the capsule was incised by lateral patellar incisions, the joint washed out with 
hot salt and carbolic lotion and drained down to, but not into, the joint. A 
Thomas’s splint was applied. March 3 and March 11 : Further incisions 
into joint above patella. April 19: Wounds nearly healed and good move¬ 
ment obtained. May 4: The patient still complained of headaches and a 
sensation of heaviness in the back of the head. June 2: After localization 
the foreign body was removed by way of the empty orbit, from the right 
middle ethmoidal cells, through the fractured ethmoidal plate, with the finger, 
after direct examination under X-rays. There was considerable haemorrhage 
from nose and throat. (I now use the Baume-Pluvinel doigtier, which is a 
modified but much more powerful form of telephone probe.) Pus was freely 
discharged from the sinus for some days. The patient was sent, on June 19, 
to an ophthalmological centre, for a false eye. Knee movements perfect. 
Bacteriological report on piece of shell removed from ethmoid : Smears show 
thick purulent material lying in irregularities with granular amorphous 
material, and pus cells containing streptococci in chains. On culture a good 
growth of streptococci in long chains and a few Bacillus perfringens. June 5 : 
Streptococci still abundant in pus and Bacillus perfringens present in culture. 

In this case an interval of nearly four months had elapsed between 
the receipt of the wound and the removal of the projectile. Encapsuled 
streptococci are frequently found in the projectiles that have been quies¬ 
cent some time. In one case of penetrating shell wound of the knee- 
joint the shell showed streptococci after an interval of a year’s duration. 
In a case in which the shell had reached the peritoneal cavity from a 
badly-infected buttock wound the projectile was removed through the 
abdomen after six months from the left side of the rectum with drainage. 
Encapsuled streptococci were found in the pus surrounding the shell. 
The patient made an excellent recovery. In a case of non-union of 
the radius in a Senegalese, which had been regarded as a clean case, 
healing rapidly, I cut down two months later on the radius, and find¬ 
ing only some fibrous tissue between the two fragments, I removed it and 
freshened the ends of the bone, closing the wound. The following day 
the pulse rose and the arm swelled nearly to the shoulder. It was neces¬ 
sary to open up very thoroughly and apply a saline drip. Bacillus per¬ 
fringens was isolated. Good union finally took place. 

(7) Septicaemia and Pyaemia .—In the great majority of cases an 
anaerobic infection of the blood is fatal, and occurs as a terminal phase; 
the temperature falls, the pulse rate rises. A blood culture was made 
in forty-nine cases, and positive results were obtained in twenty. Of 
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these thirteen were gas-forming organisms and seven pyogenic, six 
streptococcus and one pyocyaneus, but double or triple infections were 
occasionally present. Vibrion septique , three; Bacillus cedematiens y 
three ; Bacillus perfringens , two ; Bacillus sporogenes , one ; Bacillus 
histolyticus, two; unidentified anaerobe, two. In all but two cases of 
gas septicaemia there was a fatal issue, one recovering after amputa¬ 
tion, the other after amputation and serum treatment. The first case 
was an infection by Bacillus cedematiens . 

Case I .—Le Soldat R, aged 20, was wounded on July 9, at 2 a.m., 
and was admitted on July 9 at midnight. The patient was very ill. 
Temperature 99*4° F., pulse 136, collapsed, the skin yellow, and vomiting was 
present. There was a perforating, gaping, foul smelling, shell wound of the 
right forearm, with gangrene of the muscles and fracture of both bones. No 
X-ray photograph was taken as the patient was so ill. There was every 
appearance of septicaemia. The patient was allowed to rest, rectal salines and 
stimulants were given, and operation was delayed for a few hours. The next 
morning the condition was better ; pulse 120. The right arm was amputated 
through the lower third by circular method. On September 6, re-amputation 
was done by flaps, but owing to general symptoms of streptococcal infection 
developing, the wound had to be opened up and continuous irrigation applied. 
By October 8 the wound had nearly healed. Bacillus sporogenes and Bacillus 
adematiens were reported from the wound and Bacillus adematiens from the 
blood. 

The blood infection must have been a very transient one, as the 
temperature dropped immediately after amputation. 

Case II was specially interesting from the fact that both Bacillus 
perfringens and Bacillus histolyticus were recovered from the blood, 
together with a non-pathogenic anaerobe not yet completely studied, 
but that in spite of this fact recovery took place. Bacillus perfringens 
disappeared from the blood after the first two injections of serum. 

Case II. —Le Soldat G., aged 21, wounded on July 19 by shell, was not 
dressed for twelve hours, when the left leg and right knee were put in plaster. 
Admitted on July 21 ; temperature 102*2° F., pulse 130. In the left leg there 
were perforating wounds. The skin was discoloured over the anterior border of 
the tibia ; the fractured ends could be seen in the wound. There was swell¬ 
ing of the thigh and prominence of the veins. Over the right knee there were 
penetrating wounds. Operation at 9 p.m. X-ray examination showed a 
fractured left tibia and fibula. The thigh was amputated in the lower third. 
The smell was foul. A large, dirty piece of shell with adherent capote was 
removed from the head of the right tibia. After operation, temperature 98° F., 
pulse 130. The patient was very ill during the night following operation. 
July 22, 10 a.m.: 25 c.c. anti -perfringens serum and 20 c.c. anti -cedematiens 
serum administered subcutaneously. July 23 : 32 c.c. &nti-perfringens serum 
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and B,nt\-(Bdematiens serum administered subcutaneously; 75 c.c. anti -Vibrion 
septique serum, nnti-oedematiens serum, and anti -perfringens serum, round knee- 
joint. July 24: 40 c.c. anti -perfringens serum, and 70 c.c. anti -oedematiens 
serum, subcutaneously, and 30 c.c. (mixed) into wound. July 25 : Eight 
knee-joint swollen; 2 p.m., temperature 103° F., pulse 102 ; large amount of 
gelatinous material and yellow fluid evacuated; drained to synovial membrane; 
long incision along int. saphena which was distended and surrounded by yellow 
serosity; the muscles were gelatinous; pulse very poor ; 1 pint saline given intra¬ 
venously; 8 p.m., 40 c.c. anti -perfringens serum subcutaneously; 12 midnight, 
60 c.c. &nt\-perfrlngens serum subcutaneously. July 26 : Patient slightly better; 
knee cleaner; temperature 102*4° F., pulse 108 ; 50 c.c. anti -perfringens serum. 
July 27 : 50 c.c. anti -perfringens serum ; improvement in general condition. 
July 28: 50 c.c. &nt\-perfr ingens serum. July 29 : 50 c.c. anti -perfringens serum. 
August 1: Pulse and temperature kept up; oedema of right leg ; operation, 
long incision; oedematous condition of leg; general improvement. Septem¬ 
ber 30 : Wounds healing well ; re-amputation followed by very serious 
symptoms; pulse 160, temperature 102° F.; wound opened up. November 20 : 
General condition excellent; right knee-joint stiff. Bacteriological report: 
Wound.— Bacillus perfringens , Bacilhis sporogenes , Bacillus oedematiens . 
Blood.— Bacillus perfringens , Bacillus histolyticus; non-pathogenic anaerobe. 

In association with gas gangrene streptococcal septicaemia is a very 
fatal complication. Although a few cases have recovered it has been 
usually after amputation. The action of a polyvalent antistreptococcic 
serum in all these cases has been disappointing. The following case 
is illustrative:— 

Le Soldat L., aged 18, wounded on July 7, at 4 a.m., was admitted on 
July 10 with a gangrenous, foul smelling, penetrating shell wound of the right 
foot, and fracture of the os calcis and scaphoid. A large piece of shell was 
lying near the head of the os calcis. Operation on July 10. The projectile was 
removed with loose pieces of bone, and good drainage established. Bacillus 
perfringens and probably Vibrion septique with streptococci were reported in 
the wound. Two days later there was more oedema and further incisions 
were made. July 21: Headache ; temperature 103° F. July 22: Tempera¬ 
ture 105° F. ; some bronchitic r&les at both bases. July 24 : CEdema over 
dorsum of foot; operation; some localized pus found ; streptococci found in 
blood. July 25: 50 c.c. antistreptococcic serum, subcutaneously. July 26: 
Swelling of leg to knee-joint and extension of inflammation into ankle-joint; 
50 c.c. antistreptococcic serum (Pasteur). Amputation of leg below knee. 
Examination of foot showed pus in ankle and tarsal articulations extending up 
tendon sheaths and much gelatinous oedema. After amputation temperature 
dropped and patient made a good recovery. 

In this case large doses of polyvalent antistreptococcic serum were 
given, but with apparently little benefit. 



52 Ivens: A Clinical Study of Anaerobic Wound Infection 


In a certain number of cases the presence of metastatic abscesses 
has shown the probability that gas organisms may be circulating in the 
blood even when the lesion is apparently localized. These are nearly 
always situated at the site of some tissue injury such as a simple 
fracture or a subcutaneous injection. The following is an interesting 
example :— 

Le Soldat E., aged 38, wounded on July 1, at 9 a.m., by shell, was 
admitted on July 3 with gangrene of the left leg as far as the knee-joint, with 
comminuted fracture of both bones. Crackling and oedema were present, and 
there was no pulse at the ankle. Both bones of the right leg were also 
fractured. Numerous anaerobes, including Bacillus perfringens, were found 
in discharge from the wound. July 3: Amputation through lower third of 
left thigh. The right leg was put on a splint and dressed with iodine. On 
July 8 there was extensive swelling of the right leg. The same day an 
incision was made and a large amount of thin serous pus let out, which 
contained Bacillus pcrfr ingens but no cocci. The case did well and finally 
united, though in bad position. An osteotomy of the tibia was done on 
November 9, and the position improved by removal of an overlapping piece 
of fibula. 

In other cases the streptococcus localizes itself with the formation 
of pyaemic abscesses, while examination of the blood may give a 
negative result. 

Le Soldat A. K., an Arab, received multiple shell wounds on July 7, at 
1.30 p.m. On admission on July 8 the left leg was swollen from foot to 
knee, and there w r ere numerous penetrating wounds. On July 9 several pieces 
of shell were removed from the foot and leg, leaving one near the head of the 
fifth metatarsal. An abundant Bacillus pcrfringens infection was reported. 
The wounds healed, but the patient could not walk, and on October 3 the piece 
of shell was removed from the foot under direct examination by the X-rays. 
October 10: The patient had a rigor ; temperature, 104*6° F. The wound in 
the foot was sterile and looked healthy. On October 12, pain in the groin 
where a mass of glands could be felt. October 16 : Swelling and oedema near 
ankle ; Chopart’s amputation; pus found in the calcaneo-navicular joint and 
a fracture of the os calcis, not previously noted, was found. Bacteriological 
report, streptococci and staphylococci. October 27 : Pain in back ; temperature, 
104° F. ; blood culture negative. October 29 : An incision was made over the 
left buttock, when pus escaped from the interior of the pelvis through the great 
sacro-sciatic foramen. Streptococci and staphylococci were found. The case 
did well. 

An example of the complication of a streptococcal septicaemia, not 
only with gas gangrene but with masked tetanus, is the following:— 

Le Soldat P., aged 21, "wounded by shell on September 12, with fracture 
of both bones of the right leg, and gas-infected wounds of right thigh and 
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buttock. The patient was treated in an ambulance, and put into plaster thirty- 
six hours before admission to Eoyaumont on September 17. The convoy 
arrived at midnight, and the patients all were very tired and collapsed, having 
been travelling since G a.m. The patient was given a subcutaneous saline and 
morphia. It was clear that gas gangrene was present for the tissues of the 
thigh were bulging over the plaster casing and the smell was foul; with con¬ 
siderable difficulty the plaster was removed. There was gangrene of leg and 
thigh, and oedema reached to the abdomen. In the early morning of Sep¬ 
tember 18 a circular amputation through the upper third of the thigh was 
done with tension incisions through infected tissues. An enormous open 
wound of the right loin was cleansed. The patient stood the operation well. 
Bacteriological report: Mixed infection of streptococcus, Bacillus perfringens , 
and numerous other organisms. September 20 : General condition had greatly 
improved, but the stump was swollen and very dirty; further tension incisions 
were made. September 23 : Chains of streptococci were recovered from blood 
culture. September 24: The muscles of the stump were bulging, but there 
was no apparent gas ; temperature, 103° F., pulse 114; 5 c.c. Leclainche and 
Valine 1 serum applied locally to the wound. September 25 : Further Leclainche 
and Vall6e serum, 10 c.c. locally and 5 c.c. subcutaneously. September 26 • 
Signs of pleurisy; abdominal distension with tympanites ; offensive stools ; 
80 c.c. anti -cedematiens serum after further bacteriological report. September 
27 : 30 c.c. antistreptococcic serum; 60 c.c. anti- cedematiens serum. Septem¬ 
ber 28: 30 c.c. antistreptococcic serum ; 60 c.c. anti -cedematiens serum. Sep¬ 
tember 29: General condition rather improved, when sudden attack took 
place, suggesting pulmonary embolus. The patient rallied in an extraordinary 
manner, and in the evening the temperature was 98° F., and pulse 88. On a 
report from the Pasteur Institute of the presence of tetanus, 30 c.c. antitetanic 
serum were given subcutaneously. September 30 : Sudden pain in left eye ; pan¬ 
ophthalmitis ; temperature 103° F., pulse 112 ; eye enucleated ; contained pure 
culture of streptococcus ; 30 c.c. antitetanic serum; 30 c.c. antistreptococcic 
serum. October 3: General condition improved ; still rhonchi in chest and 
dyspnceic attacks; local condition of wounds very clean; 30 c.c. antitetanic 
serum. October 11: Signs of pulmonary embolus. October 13 : Pericarditis. 
October 15 : Pulse 140 ; pneumonia both bases. October 19: Death. Dr. 
Dalyell reported Bacillus perfringens , Bacillus sporogenes , Bacillus Hibhr IX, 
Bacillus cedematiens and streptococcus, and Dr. Weinberg reported later the 
isolation of Bacillus tetanus and Bacillus cedematiens. 

In this case the gas infection, though a most virulent one, subsided 
after amputation and the administration of serum. In the same way 
tetanus did not show itself except by slight trismus and was also 
controlled by serum. The streptococcus, however, in spite of amputation 
and the administration of two strains of serum, Pasteur, and Leclainche 

1 Rapport de E. Qu£nu sur la s4rum polyvalent des MM. Leclainche et Valine. Dull, 
et Mem. de la Soc. de Chir. de Paris , August 1, 1916. 
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and Vallee, reached the haemic system and caused death finally by 
extensive implication of the lungs and pericardium. 

This case was one of the most disappointing ever treated in the 
hospital. The assistant surgeon and sisters in charge of the patient 
spared themselves no pains to promote the patient’s recovery, and were 
again and again encouraged by a temporary rally. 

In another case of very extensive gas gangrene of the thigh with • 
a mixed anaerobic infection, the patient died from a pyocyaneus 
septicaemia. The gangrenous processes had completely subsided after 
local excisiop of muscle and administration of serum. 

Le Soldat C., aged 42, wounded on August 28 by shell in the right thigh, 
was dressed at once, and admitted to Royaumont in the afternoon of August 29. 
The upper two-thirds of the right thigh were much swollen, and there was some 
discoloration of the anterior and external surface. There was no fracture. 
There was a large wound over the external aspect of the right hip, below the 
crest of the ilium, and localized crepitation with resonance over the front of 
the thigh, where a foreign body was situated just external to the vessels. The 
patient was much exhausted. Temperature 101° F., pulse 108. Colour good. 
Operation at 6 p.m. The wound over the hip was enlarged, and much gaseous 
pus evacuated. An incision was made over the abscess, which was situated in 
vastus internus ; gas, pus and the foreign body were evacuated. The muscle 
was swollen and unhealthy. Through drainage was established. The wound 
was washed out with hot B.P. chlorinated soda half strength. Rectal salines, 
strychnine, and subcutaneous salines were given with 10 c.c. unti-pei'fringens 
serum and 25 c.c. anti -oedematiens, on a report of severe anaerobic infection. 
August 30: Condition fairly good; temperature 101° F., pulse 118; wound 
dirty. August 31 : Temperature subnormal, pulse 120; masses of external 
thigh muscles gangrenous; under anaesthesia these were cut away ; 20 oz. of 
hot saline were given intravenously, and 25 c.c. anti -perfringens serum and 
25 c.c. anti- Vibrion septique subcutaneously. In the afternoon the patient 
had a rigor; pulse 140, temperature 102° F.; a continuous drip was put on. 
September 1: Temperature subnormal; skin dark round the wound, but not 
crepitant; cut away freely, leaving large open wound ; smell very offensive. 
September 2 : Slight improvement; pulse 112, stronger, temperature 100° F. ; 
25 c.c. anti -perfringens serum, 25 c.c. anti- Vibrion septuple. At this date 
diarrhoea began and continued without any intermission until death. On 
September 5 the wound was clean, but the calf became swollen and white; 
the foot was warm. On September 6 the patient became weak and restless. 
There was cough, with purulent sputum, and death took place at 10 p.m. 
Post-mortem : The wound was clean and the muscle tissue healthy. The 
femoral artery was normal, but the femoral vein w ? as occluded by a large 
thrombus. There w as no retro-peritoneal gaseous cellulitis. The lungs showed 
signs of broncho-pneumonia. The bacteriological report gave on culture 
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from the wound, Bacillus perfringcns. Bacillus sporogcncs, probably Vibrion 
septique, streptococcus, and from the blood Bacilhis pyocyaneus. 

This also was an extremely disappointing case. At one stage there 
seemed to be every prospect that the patient would recover when the 
gangrenous process was arrested. 

In septicsemic cases when the streptococcus localizes itself with the 
formation of a fixation abscess (as for instance at the site of a sub¬ 
cutaneous saline injection), the process seems to be beneficial, and to 
increase the resisting power of the patient to the infection. The 
temperature usually drops after the incision of the abscess. 


Mortality. 

Mortality 


Percentage 

Number of soldiers admitted ... 2,267 

48 


2 

Number of cases of gas infection ... 464 

42 


9 

Analysis . 




(1) Gas gangrene 

(2) Gas infection 


25 


(a) With fracture 

10 



(b) With brain injury 

2 



(c) With abdominal wound 

1 



(d) With tetanus 

4 

17 



17 

42 



It will be seen, therefore, that cases of anaerobic infection accounted 
for a large proportion of the total hospital mortality—viz., forty-two 
cases out of forty-eight. 


Treatment op Cases of Gas Infection and Gas Gangrene. 

(I) General. 

(II) Surgical. 

(Ill) Serological. 

(I) General Treatment. 

On admission steps are taken to make the patients as warm and 
comfortable as possible with the minimum of fatigue. They are usually 
worn out and need sleep. After being cleansed, the wound is dressed, 
and a bacteriological swab is taken. The patient, if the case is urgent, 
is then passed to the X-ray room and the necessary photographs or 
localizations are done. If there is no urgency he is allowed to sleep 
until the morning. (The majority of the cases arrive in the evening or 
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during the night.) If requiring immediate treatment the patient is 
taken to the theatre from the adjoining X-ray room and operated upon 
at once. If there is so much collapse as to negative operation, sub¬ 
cutaneous or rectal salines are given, with suitable stimulants, and the 
patient is left to sleep for a few hours before any operative measures are 
undertaken. 

(II) Surgical Treatment of Wounds with Gas Infection. 

A rough bacteriological diagnosis from a smear from the wound, as to 
the presence of many Gram-positive bacilli and streptococci, accompanies 
the patient to the theatre with the X-ray plates. If the wound is recent 
and superficial, it is excised entirely and sewn up, but we receive very 
few cases sufficiently early to be amenable to this form of treatment. 
The wounds are fully opened up by cutting away bruised and infected 
tissue so as to make the wound conical, and foreign bodies, including 
portions of clothing, are removed. In addition, in the case of a per¬ 
forating wound, a piece of gauze, soaked in iodine, is drawn through the 
wound to cleanse its surface mechanically. Damaged skin and gangren¬ 
ous tissue in the track of the projectile are cut away, large drainage 
tubes containing a wick of gauze soaked in salt and carbolic acid are 
inserted, and a special effort is made to establish through drainage by 
counter incisions. The opened-up wound is also packed with sterile 
gauze, moistened with a mixture of 5 per cent, common salt and per 
cent, carbolic acid, and gauze and wool applied under the limb to soak 
up the copious serous discharge. Very few bandages are used, so that 
there is no tension, and the limb or wound can be watched. 

In the first few months of 1915, the wounds were dressed with 
5 per cent, salt alone, no antiseptic being used. This was not found to 
be entirely satisfactory; some pyogenic bacteria flourished, especially 
Bacillus pyocyaneus, and it was painful. The addition of a small 
percentage of carbolic acid obviated these difficulties and for eighteen 
months has so far proved superior to all other dressings, such as Carrel’s 
various solutions and eusol, which have also been given a trial. It has 
been used successfully in many hundreds of cases and cleanses very 
dirty wounds in a few days. It does not, however, entirely prevent 
streptococcal infection, which is much more difficult to treat, and a 
modified form of iodine vaccine therapy 1 was tried on a number of 


1 This method differs from that described by Dr. Weinberg, Proc. Roy. Soc. Med., 1916, 
ix (Occ. Lect.), p. 139. 
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Arab patients in one ward. After preliminary surgical treatment of 
the wounds, they were packed with iodoform gauze soaked in a weak 
solution of iodine: Iodine, 1 dr.; iodide of potassium, 2 dr.; aqua, 25 oz. 
This dressing was renewed daily. Whether the Arabs are peculiarly 
resistant to infection, or whether this treatment was the cause, one 
cannot say, but a considerable number of very badly infected cases 
recovered, and there was no tendency to the development of streptococcal 
septicaemia. Only one case of gas gangrene died, and the rest made 
surprisingly good recoveries. It is possible that this absorption of the 
products of dead microbes by the deeper tissues of the wound surface 
has an influence in increasing the resistance of the body. The following 
case is an example :— 

Le Soldat A. M. received on September 12 a perforating bullet wound, 
which passed through the right humerus and scapula, causing extreme com¬ 
minution, and a second large gangrenous wound over the left scapula. He 
was admitted on September 15. The wounds were exceedingly foul and 
evil smelling. Gas exuded from all and the surface of the large posterior 
wound was spongy and green. Temperature 102° F., pulse 130. The general 
condition of the patient was very bad, and he was considered to be on the 
point of death. At the operation on September 15, at 11 p.m., the shoulder 
wound was opened up freely, the head of the humerus and many loose pieces 
of bone removed. Much gangrenous muscle over the right scapula was cut 
away and through antero-posterior drainage established. Free skin incisions 
were made. The wounds were washed out with ether. The patient was very 
collapsed at the end, with an almost imperceptible pulse. On September 16 
the infection was spreading, gas bubbled from the right scapular muscles, and 
crepitation was present all round the wound. At 7 p.m. (temperature 102° F., 
pulse 140) I again operated, removing the greater part of the scapula and 
scapular muscles. The muscles were gangrenous and exuded gas. The patient 
was much collapsed, but an intravenous saline was given before the operation, 
together with numerous stimulants, such as “ huile camphr6e,” pituitrin and 
strychnine. To my astonishment the patient was alive in the morning, the 
wounds looked no worse, and there was only spread of the infection in the 
lower angle of the right scapular wound. Bacilhis cedematicns. Bacillus 
perfringensy Bacillus sporogenes t and streptococci were reported on culture. 
On September 19 I cut away more gangrenous skin and muscle, and although 
the wounds remained extraordinarily foul there was no further spread, and no 
haemic infection, although the patient was extremely yellow and anaemic and 
had some diarrhoea. He has made quite a good recovery, and is getting some 
power in the arm. After the first dressing of salt and carbolic, these wounds, 
together with those of the other badly infected Arabs, were dressed with 1 in 
1,000 iodine on iodoform gauze. 
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In other badly infected cases continuous irrigation is used, with 
normal saline, Carrel, or salt and carbolic lotion; when healthy granu¬ 
lations appear iodoform gauze is applied dry. For the actual cleansing 
of wounds, we have found B.P. lotio sod® chlorinat® very useful, 
used with an equal quantity of hot water. It is too strong to be 
used as a dressing, and is a survival of the method of treatment used 
a good many years ago in the Boyal Free Hospital for cleaning 
septic wounds of the hands and feet. Where there is any tendency 
to accumulation of pus, Saissi’s T-shaped suction tubes are used with 
constant flow from an irrigator to form a vacuum. These have been 
most successful and are extremely popular, the patients themselves 
taking a great interest in their working. For empyema, hip- or shoulder- 
joint cases they are invaluable. In the hot weather wounds have been 
treated by exposure to the sun, with a thin dressing of gauze moist 
with salt and carbolic acid solution. Such cases have done very well. 
During the summer it has been possible to keep some of the patients 
entirely out of doors in beds placed round the cloisters (see fig. 1 , p. 65). 
The improvement in their general condition has been most marked. 
For burns and where the wound involves a large superficial skin area, 
sterilized paraffin is used, and forms a healing painless dressing. 

Treatment of Cases of Gas Infection complicated by Fracture .— 
Free drainage'is obtained by the removal of loose fragments of bone. 
Where there is a linear fracture of femur or humerus with a bad infec¬ 
tion, it has occasionally been found necessary to trephine or to remove a 
portion of the compact bone to provide free drainage. Often these cases 
with severe comminution make excellent recoveries if the infected bone 
is removed, the wound exceed, and free incisions made down to the 
muscular sheaths to relieve tension. The immobilization of fractures 
in gas infections is often a difficulty. It is important to avoid the least 
pressure and tight bandages. No plaster of Paris is used. Fractures 
of the forearm are treated by the long, wooden, back splint suitably 
padded, the forearm being put up in full supination. The dressing is 
so arranged that the case can be watched, wool and padding being 
placed under the limb to absorb discharge. Most fractures of the arm 
are treated by Thomas’s humerus splints, made with specially large 
rings to avoid pressure, abducted to a right angle. The case can then 
be dressed with a minimum of movement if the supporting flannels or 
zinc sheeting are well arranged. Fractures of the femur are also 
treated if possible with Thomas’s splints, with extra large rings. 
Hodgen’s splints have also been used for fractures of the neck of the 
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femur, and for cases of excision of the hip, as suitable abduction 
frames were delayed in transit. Wallace-Maybury splints have been 
found useful. For chronic bone sinuses we have recently used 
Morison’s 1 paste of iodoform and bismuth with astonishingly good 
results. The cases have healed more rapidly than under any other 
form of treatment. 

Treatment of Cases of Gas Wound Infection, complicated by Joint 
Injuries .—Gas infections of the shoulder have been treated in some 
cases by excision of the head of the humerus; occasionally drainage 
with fixation has been sufficient, the arm being abducted to get good 
range of movement should ankylosis take place. Injuries of the elbow- 
joint have been treated by complete or partial excision, removal of foreign 
bodies, and very free drainage. In a certain number of cases a consider¬ 
able amount of movement has been recovered. In some the elbow has 
been fixed on a Jones’s aluminium elbow splint with connecting half loop 
and suspended from a Balkan splint. The patient can then move in 
bed freely, and there is less tendency to oedema. Wrist-joints have been 
treated by partial excision, with fixation of the wrist in a position of 
dorsiflexion on a Jones’s splint. Gas infection of the hip-joint has 
proved a fatal complication. Recovery took place in one instance only, 
where a resection was done with very free incisions. In another case it 
was done after conservative treatment had been adopted, and was too 
late to avert the rapid spread of gas gangrene. Early resection appears 
to give the best results, with very free posterior drainage. Infections 
of the knee-joint have been treated by lateral, patellar incisions, and 
removal of foreign bodies and loose pieces of bone. The joint is washed 
out and drained for a few days down to, but not into, the joint. The 
limb is placed on a Thomas’s splint, with slight flexion of the knee- 
joint. In many cases good movement has been obtained. Occasionally 
it has been necessary to divide the patella transversely to explore the 
joint cavity, wiring it afterwards. Amputation has been done three 
times for purulent arthritis with intractable streptococcal infection, 
threatening septicaemia. Wounds of the ankle-joint have been treated 
by drainage or astragalectomy. Occasionally amputation has been 
required. Infections of the tarsus have been treated by drainage or 
partial tarsectomy. In thr'ee instances a mid-tarsal amputation was 
performed. 


“The Treatment of Infected Suppurating War Wounds,” Lancet , August 12, 191G. 
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Treatment of Gas Gangrene .—When gas gangrene has supervened in 
the whole limb, amputation is a necessity. Except in one or two cases, 
where injury to the vessels was probably the primary cause of the 
gangrene, and the gas infection secondary, a circular amputation was 
performed. No attempt was made to cut flaps through infected tissues. 
The skin is slightly retracted upwards as the muscles are incised. 
My experience of flap operations has not been happy nor encouraging. 
In one case amputation had been done at an ambulance immediately 
after the infliction of the wound, in the upper third of the arm, by long 
lateral flaps, which on arrival were so enormously swollen that all 
drainage from the infected bone was impossible. The patient, in spite 
of repeated amputations, passed through a very critical time. In 
another, in amputating through the arm for gangrene of the forearm, 
I made slight flaps. The flaps swelled up, and in spite of repeated 
operations the patient died. The case was one of a virulent type, 
but I think the flaps were partly responsible for the fatal result, as 
every other case of gangrene of the forearm recovered. In operating, 
a tourniquet is applied for the shortest possible time, and, to save time, 
is usually held and not fastened. Lateral incisions are made almost 
invariably, so that there is no intramuscular tension in the stump, 
and no tendency in streptococcal cases for pus to track upwards. In 
the cases operated upon “en saucisson” this not infrequently happens. 
Amputation through infected tissues enables one to be more conservative, 
as in Case 60 (where removal of three gangrenous fingers and their 
metacarpals left a useful thumb and little finger). When the gangrene 
is localized to a group of muscles with or without bone injury, the 
muscular mass is excised, and the wound either dressed with salt and 
carbolic, or 1 in 1,000 iodine solution. In such cases in the calf, arm 
and forearm, some good results have been obtained. In wounds of the 
deepest parts of the thigh the results have been less successful. The 
nearer the trunk, the more dangerous is the infection, and massive 
gangrene involving the buttocks and pectoral regions has frequently 
been fatal. It cannot be too clearly realized that conservative treatment 
can only be adopted when it is possible to keep the patient under the 
closest observation. The process spreads with the most terrible rapidity, 
and what at night appears to be a simple localized flesh wound in the 
morning may have become a general infection. 
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Amputations. 

Hip-joint 

Thigh: Upper third 
„ Middle third 
,, Lower third 
Leg 

Ankle-joint 
Mid-tars&l 
Tarso-metatarsa 
Arm: Shoulder-joint 
,, Upper third 
,, Middle third 
,, Lower third 
Forearm ... 

Wrist-joint 
Metacarpo-carpal .... 


Recovery 

0 

1 

0 

8 

8 

2 

1 

•> 

O 

0 

5 
4 
7 
2 
1 

6 


Death 
2 
7 
1 
3 
0 
0 
0 
0 
1 . 
2 
0 
1 
0 
0 
0 



Total 65 


Excision and Drvinage. 

Recovery 


Excision of muscles of back ... ... ... 3 

$t ?> arm ... ... ... ... G 

,, j, forearm ... ... ... 3 

„ leg ... ... ... ... 10 

,, ,, chest ... ... ... 0 

,, ,, thigh ... ... ... 7 

Excision of hip-joint ... ... ... ... 1 

,, „ scapula and head of humerus ... ... 1 

,, ,, shoulder-joint ... ... ... ... 1 

Excision of muscle and drainage of penetrating pelvic 
wounds ... ... ... ... ... ... 1 


l)eat li 
0 
0 
0 
0 
1 
2 
0 
0 
0 

5 


33 8 

Total 41 

(III) Serum Therapy. 

It is quite clear from an analysis of these cases that much remains 
•to be done to combat the excessively high death-rate among cases of 
gas gangrene, both where surgery is helpless, as in cases already 
septicsemic, or where the wound is situated in an area not amenable 
to surgical treatment. The extraordinary success of antitetanic serum 
makes one look for help to serum specially prepared against these 
anaerobic gas-forming organisms. 

After seeing some experimental work at the Pasteur Institute, I was 
anxious to try the action of serum on some of our cases. Dr. Weinberg 
was good enough to supply us with a quantity of special serum, which 
was administered in ten cases. 

F—11 
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The difficulty that one has at once to encounter is that of knowing, 
in time for useful application of serum, the exact organism which 
is responsible for the gangrenous condition. Anaerobic organisms 
are by no means easy to grow, and there is still considerable confusion 
about their nomenclature and differentiating features. To be of use 
the serum must be given early. Accordingly it is necessary to give, 
in bad cases, a mixture of several of the most probable sera, while 
investigations are being carried out to determine accurately the variety 
of organism. My impression is that the serum has been of value as a 
curative measure—more particularly perhaps in cases just on the border 
line—to prevent the spread of the infection after amputation or excision 
through infected areas, and to limit the amputation, making it possible 
to do a transtarsal operation instead of one at the seat of election, as in 
the following case :— 

Le Soldat V., aged 27, wounded on July 11, was dressed three hours 
later, and admitted on July 12, with a perforating wound of the left ankle, 
with fracture of the scaphoid. A very bad mixed infection was present. The 
wounds were enlarged, drained, and loose fragments of bone were removed. 
On July 17 the inner side of the foot and ankle were puffy. The scaphoid was 
entirely removed and better drainage established. A smear showed Bacillus 
perfringens. July 19 : Temperature 100'4° F., pulse 128; foot red and 
swollen; mid-tarsal amputation ; sinus very foul; salt and carbolic drip; no 
incisions into calf, which was considerably swollen as far as the knee-joint. 
July 20: Much more oedema of the calf, and I was tempted to amputate 
higher, but waited twenty-four hours to try the effect of serum, and 45 c.c. of 
mixed serum were injected subcutaneously. July 22: Temperature 100° F., 
pulse 100. July 23 : Injection of 10 c.c. anti -cedematicns and 10 c.c. anti- 
perfringens serum. July 25 : Weak iodine bath ; oedema less. August 26 : 
Healing. Bacteriological report from the wound : Bacillus perfringens, 
Vibrion septique, Bacillus cedematicns, streptococci (Dr. Weinberg). 

In this case, where there was a very bad mixed infection, it was 
possible to amputate through infected tissues. The very considerable 
oedema of the leg disappeared without any incisions in forty-eight 
hours after two injections of serum. 

In the following case also I have no doubt that the serum exerted 
a beneficial effect, and was instrumental in saving the life of the 
patient:— 

L’Aspirant L., aged 27, was wounded on July 20, at 6 a.m., receiving a 
first dressing four hours later. There was a large antero-posterior, perforating, 
shell wound, which had severely comminuted the right femur in the neighbour¬ 
hood of the great trochanter. On July 21 several pieces of shell were removed 



Section of Surgery 


63 


and drainage established. The patient was admitted on July 23. There was a 
large wound on the front of the thigh, external to the vessels, and a very large, 
dirty, posterior wound exposing the comminuted femur. The same day the 
wound was dressed under an anaesthetic, and several large sequestra were 
removed. The wound was extremely foul, the bone visible was greyish green 
in colour, the surrounding skin was bruised, the muscles were gangrenous, and 
oedema extended on to the abdominal wall in front and over the whole of the 
right buttock, therefore 40 c.c. anti -oedematiens serum and 10 c.c. anti- 
perfringens serum were injected into the abdominal wall. On July 24 there was 
less oedema, though the wound was still very foul. The patient was dressed 
under an anaesthetic and the greater part of the great trochanter removed. 
This established much freer drainage. The bacteriological report on July 25 
gave scanty Bacillus perfringens and an anaerobe not identified, probably 
Bacillus c&dematiens , and Bacillus pyocyaneus . The blood culture was 
negative, although the patient was slightly jaundiced. On July 26, 40 c.c. 
anti -cedematiens serum and 40 c.c. anti -perfringens were given subcutaneously. 
Temperature 101° F., pulse 120. The enormous wound drained freely. For 
two or three days a dressing of salt and carbolic was used, but the wound 
was first washed out with ether and a solution of chlorinated soda. In about 
three days the dressing was changed to iodoform gauze wrung out of weak 
iodine (l in 1,000), and improvement rapidly took place. A small pocket of 
pus running down the hamstrings was treated by a Saissi’s suction tube. The 
wound healed steadily. The fracture was treated by a Hodgen’s splint with 
weight extension, and united in ten weeks with about 1 in. of shortening. 
In this case, until the serum had been given, there appeared to be little hope 
of recovery. 

In all ten cases only have been treated with serum. Five ended 
fatally, but in one of these death resulted from an aerobic septicaemia* 
the gangrenous process having previously yielded to treatment, and 
three were patients with advanced gas septicaemia who died before a 
correct bacteriological diagnosis could be made. In five successful cases, 
four were also amputated, but in addition, one had a triple haemic* 
anaerobic infection, together with a gas infection of the remaining 
knee-joint, and in the two cases already described large oedematoua 
areas remained after operation. It is unwise to base any opinion on a 
few cases, but I am convinced that the application of serum therapy 
will be of great value in reducing the mortality from this terrible 
complication of war wounds, more especially if it can be utilized 
prophylactically, in the same way as antitetanic serum. It is essential 
that sufficiently powerful sera should be obtained. 

In the administration of serum, anaphylaxis has been guarded 
against by the injection of preliminary small doses, or by local wound 
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application of serum, when an interval of more than ten days has 
elapsed since the last administration. In few cases have serious 
anaphylactic symptoms been noted, and in one only do I think it 
contributed to a fatal termination. In this case a minute dose of 
antistreptococcal serum was given intravenously to a patient with a 

severe hip-joint infection who was already in extremis. 

» 

In conclusion, I wish to express my grateful thanks to my assistant 
surgeons, Drs. Nicholson, Berry, Boss, Wilson, Courtauld, Hodson, and 
Martland, for their untiring assistance and co-operation; to Dr. Agnes 
Savill and her assistant radiologists, and to Drs. Butler, Dalyell, 
Oswald, and Estcourt, for their bacteriological reports. My thanks are 
also due to Colonel Cousserge (M&lecin-chef, Gare Regulatrice de C.), 
for his unflagging sympathy and encouragement; to Dr. Weinberg 
(Institut Pasteur) for his personal help, and to Mddecin-Inspecteur 
G6n4ral Sieur (Service de Sante) for permission to produce this paper. 

In addition I am indebted to Miss Vera Collum for X-ray prints, 
and to Orderly Ramsay-Smith for much clerical assistance. 
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Fig. 1. 


Open-air treatment of the wounded in the cloisters (Abbaye de Royaumont). 
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Fig. 2. (Case 4. 

Gas-bubbles in and near middle metacarpo-pbalangeal joint.. 
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Fig 3. (Case 9.) 

Multiple shell wounds of buttock and thigh. Excision of gangrenous muscles. 

Recovery. 
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Fig. 4. (Case 21. 

Fracture of os calcis, cuboid, astragalus, and three metatarsals. Gas infiltration 

of heel. 
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Fig. 5. (Case 27.) 

Class I, classic form : Gas gangrene of knee-joint and leg. Striation and gas- 
bubbles with separation of muscle fibres. Bacillus perfringens , Bacillus his- 
tolyticus , Bacillus sporogcnes present in wound, Bacillus perfringens in blood. 
Death. 
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Fig. 6. (Case 31.) 

Shell wound of right knee-joint. Gas in joint. Triple anaerobic blood infection. 
Recovery after serum treatment. 
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Fig. 7. (Cass 41.) 


Localized gas gangrene of calf with fractured fibula. Gas-bubbles. Excision of 
muscle and part of fibula. Recovery. 
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Fig. 8. (Case 52.) 

Comminuted fracture of left humerus, showing gas in the neighbourhood of the 
fracture. Recovery without amputation. 
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Fig. 9. (Case 58.) 

Localized gas gangrene of peroneal muscles. Superficial gas-bubbles. Recovery 
after excision of gangrenous muscles. 
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Fig. 10. (Case 97.) 

Class IV. —Gas abscess in popliteal space near shell. 
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Fig. 11. (Case J.) 

Class V.—Gas phlegmon. Comminuted fracture of the ulna. Recovery after 
drainage and incision of muscle sheaths. 
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Fig. 12. (Case L.) 

Class VI.—Latent infection. Shell removed from ethmoid four months after 
receipt of wound. Bacillusperfringens and streptococci present. 
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Fio. 13. (Case 106.) 

Class VI. Delayed gas gangrene. Compound fracture of tibia. Striation. 
Photograph taken ten days before amputation. 


F— 12 



An Analysis of 107 Cases of Gas Gangrene. 

Abbreviations : T. = Temperature ; P. = Pulse ; R. = Respiration. * = Report from Dr. Weinberg (Pasteur Institute). 






D., 30, July 1, July 2, 24 hours after being wounded: July 2 : Operation; Bacillus Bacillus — (I) Commiuuted- 14 days; healing; 

Senegalese shell general condition good ; perforating amputation of fiu- perfringens , 'per- fracture of mid evacuated July 14, 

(L>r. wouud of loft hand with fracture of ger with part of scanty fringens die left meta- 1916; classic form 

Courtauld) head of middle metacarpal and gan- third metacarpal; organisms carpal into 
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(Dr. hand with gangrene of fifth finger carpal; dressed salt mixed right metacar- classic form 

Courtauld) and metacarpal; gas and foul smell and carbolic anaerobic pal; swelling; 

infection July 2, 1916 



II 

a 


^2 

n 

X 

>.« 


5 

«< 

PC 


£ 

i- 

H 


0 — 3 
® B g 

« 5’5 s 


S ^ i 

O CN 

£ >v> as 

ta *"» P< a , 
es c! — 

rjil * 

a ® .2 ^ ea © •; 
’3 ca'cL, 1 ^ § a ! 

-S' 55 S3 §\sc 


c*r as 

* - g 



2 2 'E >»•?? >> 


g ©*~ « » .hJ :*5 2 H - 2 >/g 

a|o3a§^“| € g-«s2f| 

Q o ,-JS CO ^ ^ S.32 ,>»£ -2 © c 
^ efl Q 3 >Q OS —* CL ri tf _. — *"3 ^ 

^£,2 Stti 2:3.2 co.S^gg s s 


- 05 £ 

P »*5 ® d •“» 

p,.— to 

s M g 8^1ss 

C '2”r r ° oS 

— £ _ 33 2 ® t-h 

w O a "5? ^ E * 
bj: c 2PccS 

aocc cs 32 co .3 B <n 


3 2o t- 

3 8.1 fi § 

4^© 


ei 


§ § 2 § | §2 
*1*1 $1* 
CO S< " _ 



2 

aj 


E? "S^iS 5> 

“) £ u S*§ , c5°' 

—-O ° 

*?£o £ s-Sd^ee «§•. 

r +3 't? , r^oT4>»© s g 

.Miiljfslp 

<5 03 co Ie 



•> § § §-6 
!§•.:! iiivtf'i 
If |Jg-" 

S, a^--2 



• jo ■*» 

6 50 'S , a 

c3 3 .5P 05 

*- 2 **- 

c3 «+4 *3 

r2 33 *Q - 

O TJ 
•-. u £ 

O §3-0 

*•’-3 1-4 

w cS o 

JC’I? n 


>* go *3 >* 

<— © <D <— 

3 © > 3 

i-* .2 o »-& 
cufl . 

• g-g 

S O 


n cj 

o • *2 2 

1 'T 1 ffi 


'Sr ? ^ 5 
n ^ ^ ^ 5 

CJ OO ri H 

*3 • • g - 

3 O m- 4 gf 

(S (N O «h (N 


^ rf'O'S 
15i a 1 

g a-e.'S 

a," 3 I' 

°„Efi 

.. jjrg * 
^3 *0 

>. 2 J ® 

p ’o *-3 3 


O CN 

jj *“1 

•s ® a 

8-2 a 
a c 

S-e* 

s 5*§ 

«C0C0 


4} ’’B lj Ci 

SP§ B-S 
o gj.s 

•gCO 

o •• § °: 

O « -e 
GO >vS A 

>.b|1' 

3 »-» -S e5 


•sL 


.2 a'gS z 2 & 
g,^ s.i 0-2. 
a - ® 


3- 

<J © ° 

bCTP 
_J cb c 

“ r" 3 
4) 3 c3 

§S2 
ec g 


_ _ G 

: o c -3 -r o c ; 

* rH E y 35 E 


* 9 
E 


CN 5 32-rtf £ 

•• " ^ 5 

« ■§ g r-; ^rtf 

s -3 S, S o > 

o ^cu-g g g 

5 - 43 3 3 — — E 


rd.^ 


^411 

..3 « - 

'S 2 2 « 
cs a o © 
-Q E — a 

l^f 8 

2i 

2 8'°^- 
- . a ° 

Ss i *» 

g- SP- 
o p; -5 § 

. g£ 

mlii -g - 
>.o B — 
pS»t- 2 •> 
3 C5 E? 

»-a 


© u AC E 
o/2 § '3.2 


O !»■*> 

O o 

W 4, 


-3 •* 

3 tf w ^ »2 

E a 3 •• a 

o ^ — 

“C g^l 


«ac’ 

•*o &■ 
9>| a _-S 

«§§“§« 

I § S i 


. 3 

! S'o 


2 bO 


bo ^ © 

§ g’SgH 4 

— - ^ O 


GO.! 

fig 

^ k_i asp 

2 g*S-2.2r5 


S -OS 

E E a 

o o o 


S- ^ ^3 C5 *o 


: ^ rtf rtf 

[X. ° E E 
o rg 05 

s § g s 

H fee 

•-*£.- 
rtf CO < - 

11 

rt§ M-7 
3 ^ cj A 
O bo © ^ 

© S 52 2 
- oB & 

§ “ ® 

2 8>b o 
>a s E -“ 

§- 2-i 

°o Si a 

>> .£ £ a 
•gCUjJ 


r/N'So. 

2 = ^ S-S/S 

O M-| — 

rj< © * C 

do<5 * %2 % ° 

^ ^ ' ® *o ^ ® 


E •• 
O bC 
■£ E 

^ g 

r c 

o P 


© 

^ _r 'a* 
Vp'o 3 
3 rE *a 

5“ S 


p O C t£ : 

O 4j » 

c'S'2'3 85 c 
O 3 § £ (2 ~ .2 
3?'* ••■§ 

■g is “s“ g 

O O r« .2 

o .E C2 o 5p -4J 

^ 2 £ gs 

;a - g ,, g^ ffa 

C 50 rf c* <; t- 

.. ••> g3 «2 

^ 43 ^ cS rtf E 
^ V •> **- 32 © 3 

tf H t? O © *-• © 

*-s 


30 to 
« 


rt O 
©^ 
3 

« . 

4) fe 

2 O O 

^ 13 8 
S -H 

2 3- 
Ha 


Ci rtf O * * 3* r 5p' 
^ 68 « ^ ® O © 

*2 gjM^SS; 

•s o ^3 Ch'E 3 : 
32 © ® e K 

H r 
0 5S“8 


3. « 43 

O 4J r 3’3^ be c- 

_ 3, © > •• E ^ 

2 co 3 *5 55 

r-J •"■ C CN • 

ife'S^iga.S 

rtf.g, . — 

© <0 •“_• a "3 

4-> Im a ■+* — © rr-J 

3 ® O C ©3 

a ^ 3-3 8 o •- 
•|2 £•?.§ g® 
g be © ^ 2 

E rtf a ©72^^ 

g a rt a 3 o • 

© ofi bD3J C: 3 P< 


3 

o 

u 

H 

3 « 


Ss 

^3 
3 « 
Hs 


© 

Og 
<*% • 


Courtauld) 
(see fig. 3, 
p. 67) 

M. K. t 
Senegalese 
(Dr. 

Courtauld) 

© -—- 

CO rtf 

«o § . a 

► gQ'** 

< * 

A. S., 
Senegalese 
(Dr. Savill 

<2 ^ 


0 

- 

CN 



? 21, July 1, July 3 : Condition poor; T. 101*8° F., July 3 : Operation; Bacillus Bacillus — (I) Comminuted 10 days ; death July 

igalese shell P.112; perforating wound of right incisions,sequestra perfringens , per - fracture of 10, at 6.50 p.m. ; 

Dr. thigh, with fracture of head of removed; drain- streptococci fringens neck of femur; classic form of gas 
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C., 21, July 15, July 16 : Condition good ; T. 98.4° F., 1 July 16 : Wound Bacillus Bacillus — (la) Fracture of 80 days. October 3 : 
French shell P. 72; infected wound on plantar opened up; inter- perfringens , per- I right internal discharged; healing 

(Dr. Ross) aspect of right foot, inner border; 1 nal cuneiform and Bacillus fringens, I cuneiform by wound, good movtf- 

foot swollen and purplish - red; | sh ell removed, streptococcus, . Strepto- ! shell; fracture ment ; localized 
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discoloration above and below 
wound ; swelling of tbigh. July 14 : 
Died; purple discoloration of skin 
at site of subcutaneous injections 
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died two hours 
later ; did not rally 
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on outer hide of middle of calf, 
muficles gangrenous, swollen and 
protruding from wound : August 12 : 
Severe urticarial rash 




V., 44, July 18, July 14 : Good condition ; T. 98*4°F., July 14: Projectile Bacillus Bacillus — Shell near ex ter- 4 months; November 
French 12.80p.m., P. 72; gaping wound over left removed. July 21: perfringens , per - nal malleolus; 16; stump healed; 

(Dr. Rose) shell tendo-Achillis, gangrenous, shell Wound opened up; strepto- fnngens } fracture of in- cedematous type 

size of walnut protruding. July 21: gangrenous skin coccus Bacillus ternal malle- rather latent; ankle 

Periostitis of tibia. July 26: Foot cut away, piece of sporogenes olus joint opened up by 
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Section of Suraerp. 

President—Surgeon-General Sir Anthony A. Bowlby, K.C.M.G. 


(March 14, 1917.) 

(Chairman—Lieut.-Col. H. J. Waring, B.A.M.C.) 

The Treatment of Severe Infected Gunshot Injuries of the 
Shoulder- and Elbow-joints; Early Excision to secure 
Mobility. 

By R. H. Jocelyn Swan, M.S.Lond., F.R.C.S.Eng., 

Major R.A.M.C. 

The treatment of gunshot injuries to important joints, complicated 
by extensive comminution of the articular surfaces and by septic infec¬ 
tion, has received considerable attention, particularly in regard to the 
knee-joint, where the anatomical conformation of the synovial membrane 
offers such difficulty in securing adequate drainage. In a large number 
of severe injuries of the knee the best that can be hoped for, without 
amputation, is an ankylosed joint, and the patient is left with a good 
prospect of earning his living. A fixed shoulder or elbow, however, 
causes much greater physical disability as far as the earning capacity of 
the individual is concerned, and it is with the object of obtaining a 
movable and useful joint that I have adopted a method of early excision 
of the joint with such satisfactory results that I am tempted to put 
them together, with the hope that they may prove of assistance to 
others. 

The ultimate results obtained in the earlier period of the war after 
extensive injuries of both the shoulder- and elbow-joints were by no 
means satisfactory, drainage of the joint resulting in fixation of the 
my —16 
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articular surfaces, whilst 6inus formation from necrosing fragments of 
bone often necessitated further operative measures before healing was 
obtained. Fixation of the shoulder, with inability to abduct, flex, 
extend, or rotate the arm, is a serious disability, whilst any fixation 
in the elbow at an angle about 80° renders the arm useless for feeding, 
and of very limited use for mechanical purposes. In my earlier cases 
I considered it advisable to leave the joint alone after free drainage 
and removal of any obviously loose fragments of bone until firm healing 
was obtained and then proceeded to a formal excision of the joint, but 
I found so much matting and infiltration of the ligaments, muscles, and 
structures in immediate relation to the joint from the previous septic 
inflammation, that not only was the operation rendered difficult, but the 
results obtained were not satisfactory. In addition, the time occupied 
in the healing of the original woundB, the liability to localized necrosis 
requiring local operations, and the pain experienced, were a severe tax 
on the patient’s strength, and he was often inclined to refuse further 
operative procedure. 

In reviewing a large number of cases of gunshot wounds of the 
shoulder- and elbow-joints they may be roughly classified as : (1) 
Penetrating wounds without fracture or sepsis ; (2) penetrating wounds 
without fracture but with sepsis ; (3) fracture of the articular sur¬ 
faces without sepsis; and (4) fracture of the articular surfaces with 
sepsis. 

Each of these classes may be further complicated by the presence 
of a bullet or metal fragment, imbedded in the ends of the bone, in 
the joint, or in the tissue surrounding the joint. In the majority of 
cases the bullet or fragment conveys infection with it from particles 
of earth or clothing accompanying it, and the question of removal 
must be decided upon in each individual case from the amount of 
trouble caused. 

The treatment of the joint depends as much upon the degree of 
sepsis arising as upon the anatomical injury produced. Where no 
sepsis is present in the joint the wounds of entry and exit may be 
.excised but not sutured, the joint fixed on some suitable splint and 
treated on general surgical lines. Personally I must say that I regard 
the excision of primary gunshot wounds of a limited or even doubtful 
advantage, and have seen many cases of bad results from this practice. 
Where septic infection has been conveyed to the interior of the joint 
more active measures must be adopted, and the joint cavity thoroughly 
irrigated. 
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I would here note the difficulty in determining the presence of 
septic infection within the joint. It has been frequently observed that 
the joint may be distended with pus containing streptococci, coliform 
organisms, and Bacillus perfringens, but yet there is comparatively little 
pain, and the temperature and pulse-rate are only slightly raised—in 
fact, a very different clinical feature to the acute septic arthritis of civil 
practice. With a gunshot wound penetrating a joint, one may be 
tempted not to open the joint in the absence of constitutional disturb¬ 
ance, whereas delay where sepsis exists may make all the difference in 
the ultimate functional utility of the joint. An inflamed area around 
the entrance or exit wound, the discharge of thin mucoid fluid on pres¬ 
sure, commencing thickening of the tissues around the joint, a slight 
elevation of temperature, and a commencing leucocytosis are indications 
of infection and of the necessity of exploration and irrigation. 

It is, however, to cases of extensive bony injury to the articular 
surfaces, associated with a virulent infection, that I desire to draw 
attention. These injuries are so extensive, and appear at first sight so 
hopeless, that the limb may be amputated, whereas if saved at the 
expense of a prolonged convalescence after free drainage and the removal 
of necrosing fragments of bone, the resulting fixation of the injured 
joint is a source of great physical disability to the patient. The septic 
infiltration of the tissues surrounding the joint, together with the filling 
up of the actual fossae in the bone around the joint by callus during the 
period in which the limb must be kept at rest, all tend to prevent 
mobility, whilst the erosion of the articular cartilage in the pathological 
processes leads to absolute bony fixation. 

I was faced with this difficulty in the case of a young soldier whose 
right arm had been amputated immediately below the shoulder-joint, 
and whose left elbow-joint was extensively smashed and septic. In 
this case fixation of the elbow at such an angle as to allow him to 
feed himself would have left him with an arm of little use for any 
other purposes, whilst fixation at 120° to 150°, to give him the greatest 
mechanical advantage in the limb, would have rendered it useless for 
feeding. After much consideration I decided to excise the damaged 
elbow-joint freely, even in the presence of marked sepsis, leaving the 
cavity freely open, and after three months this patient could flex and 
extend his elbow to a range of nearly 90°, and had excellent muscular 
power in the arm—in fact, he surprised us by lifting and flexing the 
elbow whilst holding a heavy scuttle of coals. This case gave me much 
food for reflection, and I have since adopted the principle which I 
my —16a 
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now advocate—namely, free and early excision in cases involving 
severe comminuted fracture of the articular surfaces of bone, com¬ 
plicated by septic infection, with the direct object of obtaining a 
movable joint. 


The Treatment Adopted. 

Cases are received at Woolwich at varying periods from the date of 
injury, but it is no uncommon thing for them to arrive within three 
days of being wounded. In all septic cases I make a routine practice of 
giving an injection of a mixed polyvalent streptococcus and proteus 
vaccine, as I have described elsewhere, 1 and the wounded area is care¬ 
fully skiagraphed to determine the nature and extent of any bony injury 
and the presence of metal fragments. I consider this preliminary 
injection of “ antisepsis ” vaccine of as much importance as the pro¬ 
phylactic injections of antitetanic serum, as by its means the spread of 
anaerobic infection is limited. 

If the ends of the bone entering into the formation of the shoulder 
or elbow-joint are severely fractured, and if there is evidence of septic 
infection in the joint, I do not hesitate to open the latter freely, remove 
all completely detached fragments, and saw off the ends of the bone ; 
the whole cavity is flushed with a forcible stream of hot sterile 
water, and after arresting the bleeding, gauze is very lightly inserted 
into the cavity, into which are brought three or four small perforated 
tubes attached to a reservoir containing Dakin’s solution or hypertonic 
saline, by which the cavity is frequently flushed. The incision is left 
freely open, perhaps one suture being used at the upper end. • In the 
case of the shoulder I make use of an oblique anterior incision between 
the deltoid and pectoralis major muscles, opening the joint at the side 
of the long tendon of the biceps. Frequently the actual damage to 
the bone is more severe than the radiograph would indicate, the head 
may be completely separated from the neck and displaced. If possible, 
the tuberosities and rotator tendons are left intact, but if the fracture 
involves the tuberosities they are removed, the periosteum being stripped 
from the upper part of the shaft and the bone divided through the 
surgical neck. A stab incision is then made from the posterior aspect of 
the joint backwards to come out behind the shoulder, or the bullet 
track used if conveniently placed and a drainage-tube inserted, the 
flushing tubes being introduced by the anterior incision. The arm is 


1 Lancet , 1916, ii, p. 859. 
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then fixed in a fully abducted and slightly flexed position, and in my 
later cases I have made use of a special splint I have had made for 
me by Messrs. Allen and Hanbury for both these cases and for gun¬ 
shot fractures of the upper third of the humerus, extension in the 
humerus being maintained from the flexed elbow. The arm rests very 
comfortably in this splint, the wound can be easily dressed without 
removing it, and the patient is able to be up and walk about; the deltoid 
muscle is maintained relaxed and does not show the same degree of 
wasting as when the arm is fixed to the side. 

In the elbow I use a free, median, posterior incision, separating the 
tissues close to the bone and as far as possible preserving the triceps 
tendinous attachment, and, of course, the ulnar nerve. The lower end 
of the humerus is projected from the wound and removed as may 
be found necessary, usually above the epicondylar line. The olecranon 
is removed together with the upper cartilaginous surface of the 
coronoid process and the cupped disk of the head of the radius. The 
cavity is then flushed with hot sterile water, lightly filled with gauze, 
and the irrigation-tubes introduced. The arm is put up, flexed, and 
supinated, the wound being left freely open. After a few days, when 
granulations appear on the surface, passive movements are commenced 
and the forearm put up in a different angle of extension each day. As 
the wound fills up voluntary actions are encouraged. 

In two cases of severe fracture into the elbow I have been content 
with the removal of the fractured humeral condyle, leaving the olecranon 
and radius untouched. In each case the internal condyle and trochlear 
surface was removed at an early stage and the joint treated as in a com¬ 
plete excision. At the operation cultures are taken from the interior 
of the joint and a full bacteriological examination made, from which 
specific autogenous vaccines are prepared and given at intervals of four 
or five days, under the direction of my colleague, Mr. Kenneth Goadby, 
who will detail the bacteriology of the cases. 

It might be noted here that the bacteriological findings in these 
cases show the presence of not only pyogenic cocci and bacilli of the 
coli group, but also Bacillus perfringens, of malignant oedema, and 
Hibler IX. The operations in practically all the cases were done in 
the presence of active and virulent sepsis, but by treatment with free 
drainage, irrigation and vaccines the sepsis was at once controlled. 
There is usually a slight elevation of temperature for a few days 
after operation, but it soon Settles down, and in only one case have 
I had to incise the limb after the operation for any spread of sepsis. 
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Results. 

So far I have operated in an early stage upon six cases for excision 
of the shoulder-joint, and on eight for excision of the elbow-joint in 
cases of severe comminution of the articular surfaces associated with 
sepsis. 

Shoulder-joint Cases .—One remains in hospital, but it is doing well; 
of the remaining five, in one a sinuB remained after seventeen weeks 
due to the necrosis of some small fragments which were removed. 
Of these five cases the ultimate result was good in two, free movement 
of flexion and extension and abduction without scapular movement to 
an angle from 50° to 60° with the vertical being obtained. In two other 
cases the result was fair, good flexion and extension, but abduction 
was limited to 40° with the vertical, whilst in the remaining one there 
was evidence of circumflex nerve injury from the primary wound which 
persisted, so that abduction was impossible owing to the paralysis of the 
deltoid, and the patient refused further operative treatment to deal with 
the nerve lesion. It is interesting to note that in cases of excision of 
the shoulder, where extensive removal of the bone through the surgical 
neck was performed by subperiosteal resection, subsequent radiographs 
demonstrated that there was considerable re-formation of bone in the 
line of the shaft of the humerus towards the glenoid cavity. 

Elbow-joint Cases .—Here the ultimate results have been even more 
satisfactory. Of the eight cases operated upon one is still in hospital 
from operation too recent to include as a result; of the remaining seven 
cases, one required further operation on the ninth day from spread of 
sepsis in the middle of the arm. Of these seven, in four the ultimate 
result exceeded all my expectations, flexion and extension being possible 
to almost full extent and supination and pronation being possible, but 
not perfect; all show some degree of lateral mobility, but that does not 
interfere with the usefulness of the limb, and the muscular power in the 
arm and forearm is excellent. In each of these four cases, flexion of 
the elbow is so good that the patient can voluntarily touch the shoulder 
of the same side, can fix a collar-stud at the back of the neck, and can 
touch the angle of the scapula of the opposite side ; in each extension is 
possible to almost a straight line. Each one could lift and raise a fairly 
heavy ward chair with the elbow flexed and unaided. In two cases 
flexion and extension are possible in a smaller range, in one from 80° to 
145°, and in the other from 80° to 120°, further movement being limited 
by masses of callus formed about the ends of the bone. In the latter 
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case the operation for excision was performed at a later period after free 
drainage had proved ineffectual to arrest the infective processes. In the 
remaining case, in which the upper fourth of the radius had to be 
removed owing to the excessive shattering, flexion and extension are 
possible in a range of 45°, but no movement of pronation or supination 
is allowed, owing to the absolute fixation of the upper end of the radius 
to the ulna by a large mass of callus joining the two bones. 

In addition to the above I have excised two hip-joints for extensive 
fracture of the head and neck of the femur with septic infection in the 
joint. One case did well, and the patient walks with a limb shortened 
by 11 in., but with good movement at the hip. The other case was 
doing well, but died suddenly on the thirteenth day from a profuse 
haemorrhage from a chronic duodenal ulcer which opened the pancreatico¬ 
duodenal artery. So far I have had no opportunity of excising a knee- 
joint in a recent case of gunshot injury, but in the light of other joint 
cases and with my experience of the difficulty of adequately draining a 
septic knee-joint, I would not hesitate to do so, but in this instance with 
the distinct object of obtaining a firmly ankylosed joint. 

I am of opinion that the earlier the operation of excision is performed 
the better is the chance of obtaining free mobility. In my cases the 
best results have followed operations performed soon after the injury. 
Naturally a very great deal of the success of the operation depends upon 
the assiduity of the after-treatment and the hearty co-operation of the 
patient in carrying out early movements, and I would here like to 
express my sincere thanks to the various medical officers who have 
had charge of these cases and who have so faithfully carried out my 
instructions. 


Advantages of the Operation. 

(1) All loose fragments of bone and the articular surfaces are 
removed, having a clean sawn surface rather than jagged ends of 
bone. 

(2) Very free drainage is established, and the joint can be freely 
irrigated. 

(3) The septic processes are at once controlled and pain is much 
diminished. The chance of having to amputate for advancing sepsis is 
much lessened. 

(4) The time of convalescence is very much diminished and there i& 
much less risk of localized necrosis of bone and sinus formation. 

(5) A movable joint is obtained with good muscular powers. 
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Objections to the Operation. 

(1) Shock. —There is necessarily more shock in an excision of a 
joint than in making free incisions for drainage, but actually the shock 
is very slight. The operation can be easily performed in half an hour, 
bleeding is easily controlled, and no large nerves are divided as in 
amputation. I have seen no necessity for amputation having to follow 
in any case from failure to control the sepsis, but, should it become 
necessary, the previous excision of the joint would probably increase the 
risk. There has been no instance of secondary haemorrhage. 

(2) The fact that freshly sawn surfaces of bone are exposed to septic 
infection might seem to be a disadvantage, but with the free drainage, 
intermittent flushing of the cavity, and the use of vaccines the risk of 
septic osteomyelitis appears to be small. 

(3) The risk of a flail joint resulting. This is a possibility which 
cannot be overlooked, especially in the elbow. I can only say that 
I have not seen it in my cases, and I have removed so much bone that 
three fingers could easily be placed between the sawn ends with the 
forearm extended, but I have seen one case in which the joint was flail 
after an excision of the elbow performed at a later stage. 

(4) The excessive formation of callus around the divided ends of the 
bone may limit free movement. In cases in which the comminution of 
bone is excessive, or where splinters or minute particles of bone are 
conveyed into the surrounding tissues, this formation seems to be more 
excessive and may limit free movement ; but where movement is 
commenced early, and the patient steadily perseveres with it, good 
range of movement is obtained. In some cases it is surprising that 
such good movement is obtained where large masses of ossified callus 
surround the ends of the bone. 

It may be justly urged on theoretical grounds that it is unjustifiable 
to remove so much bone in the presence of active and virulent sepsis, 
or that I am urging a procedure which contravenes ordinary surgical 
principles, but I can only point out the success that has attended these 
operations. I am conscious that the number of cases is small, but 
I have not included those in which the operation has been performed 
when the wounds were healed and the joint fixed, or those in which the 
operation was done at a later stage when necrosis of the end of the bone 
had commenced. However, I feel most strongly that if in these cases 
of septic gunshot fractures, involving the joint, excision or partial 
excision were performed soon after the injury, we should be doing more 
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for the wounded man in putting him into a better position to earn his 
future livelihood, we should materially shorten his convalescence, and 
thus save the State not only many of the expenses incurred during 
hospital treatment, but also the amounts paid in pensions. 

I must thank Colonel R. J. S. Simpson, A.D.M.S., Woolwich, for 
permission to make use of the cases forming the basis of this com¬ 
munication, and my colleague, Dr. Martin Berry, for the excellent 
series of radiographs used in illustrating it. 

Shoulder-joint Cases. 

Case I .—Private B. Wounded on December 3, 1915. Bullet entered at 
back of left shoulder and passed out by a large wound in front. Operation in 
France ; anterior wound incised and shoulder-joint opened. January 3, 1916 : 
Admitted to Woolwich. Free discharge from anterior wound, great pain on 
any movement of shoulder. Deltoid paralysed and circumflex anaesthesia. 
Skiagraph showed much comminution of head and neck of humerus; head of 
bone turned, so that articular surface faced outwards. January 6 : Operation. 
Wound opened; upper end of humerus of dark-grey colour and articular 
cartilage removed. Periosteum separated and bone divided through surgical 
neck. Area flushed with hot saline and wound lightly packed with gauze 
with large drainage tubes. Arm fixed, abducted with extension from elbow. 
January 19: Wound granulating well. Temperature normal since operation. 
Arm fixed on Hey Groves crutch splint. No pain in shoulder. January 27 : 
General condition much improved. February 14 : Wound healed. Passive 
movements are free, but patient will not make any attempt towards active 
movement. Deltoid paralysed. March 20 : Flexion and extension good. No 
abduction. Deltoid wasted. June 1: Can flex and extend shoulder, but no 
abduction. Circumflex paralysis remains. Movements of elbow and hand good. 
Skiagraph showed large deposition of bone in line of shaft occupying position 
of piece removed. No necrosis nor sequestrum seen. 

Case II .— Private H. Wounded December 12, 1915, bullet entering at 
point of right shoulder and coming out in pectoral fold. February 27, 1916 : 
Sinuses remain at each wound and dead bone easily felt by probe. Free 
discharge of thick pus. Skiagraph showed disorganization of head of humerus ; 
articular surface pointed upwards. Rarefied area in neck, probably necrotic. 
March 4 : Operation. Much disorganization found in shoulder-joint, the head 
of humerus being blackened and soft necrotic area below it. Tuberosities not 
involved. Section made through anatomical neck and necrotic area thoroughly 
scraped. Cavity flushed out. Free drainage. Arm fixed in abducted position. 
March 24 : Slight pyrexia for first week. Wound closing rapidly. Passive 
movements commenced. April 20: Wound healed. Moves shoulder a little. 
July 13 : Can flex and extend arm and abduct to 40°. Deltoid acts well. No 
rotation in shoulder, but movements are increasing. 
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Case III .—Corporal G. Wounded January 24,1916, bullet passing through 
right shoulder. Two operations in France where shoulder-joint was opened and 
drained. March 17: TwoTiealed wounds on outer aspect of shoulder and large 
open wounds both in front and behind, through which a drainage-tube passes. 
Great pain in any movement. No paralysis of arm. Skiagraph showed 
extensive comminution of upper end of humerus, the head being completely 
separated from the shaft, the drainage-tube passing between interval. Upper 
end of shaft necrotic. March 28 : Operation. Anterior opening enlarged and 
joint opened. Head of humerus very necrosed and devoid of articular cartilage. 
Upper end of shaft also necrosed. Periosteum separated and shaft divided 
through surgical neck, 1$ in. being removed. Granulations scraped away 
and bleeding arrested by hot saline. Cavity irrigated with hydrogen peroxide, 
large drainage-tube in posterior wound and small tubes for irrigation from front 
wound. Light pack of gauze in wound. April 2: Very little discharge and 
granulations appearing. April 17: Wound healthy, passive movements 
commenced. May 10: Not much active movement in arm yet. July 15 : 
Very fair movement in shoulder; flexion and extension good, but abduction 
limited to 40°. Skiagraph showed a new formation of bone extending in line of 
shaft towards glenoid cavity. 

Case IV .— Private G. P. Wounded July 1, bullet entering front of left 
shoulder lb in. outside tip of coracoid process and emerging at slightly lower 
level behind. Admitted July 5, when a radiograph showed fracture of the 
clavicle, of the acromion process, and of the anatomical neck of the humerus, 
the head of the latter being comminuted and displaced. July 6: Wounds 
opened and free drainage established through joint. July 27 : Temperature 
raised for last three days and local swelling about shoulder. Wound opened 
and head of humerus found blackened and necrosed. Decided to excise head ; 
periosteum peeled back and muscular attachments to tuberosities detached. 
Resection through upper part of surgical neck. Joint cavity flushed with 
hydrogen peroxide and saline and freely drained by posterior incision. 
Intermittent flushing with Dakin’s solution. Arm maintained abducted. 
September 25 : Wounds all healed. November 12 : Can voluntarily abduct 
arm to 45° from body, and on fixing scapula passive movement can be made 
to 80° before scapula rotates. Flexion and extension of arm good. Skiagraph 
showed a fair growth of callus around upper end of shaft. Glenoid irregularly 
thickened. January 4, 1917 : Movements at shoulder are more free. Can 
abduct easily to 60° without rotation of scapula. Flexion and extension are 
freer. Result excellent. ( See figs. 1 and 2.) 

Case V. —Private H. Macl. Wounded July 1, 1916, by rifle bullet entering 
in front of right shoulder just outside tip of coracoid process and emerging in 
posterior deltoid margin. Admitted July 4. Anterior wound sloughing. Thin, 
serous bubbly pus draining. Great pain in shoulder. No nerve injury. 
Skiagraph showed very comminuted fracture of head of humerus. Articular 
surface rotated. July 6 : Operation. Incision in pectoro-deltoid interval, 



Section of Surgery 


121 


joint opened. Head of humerus much comminuted. Upper end of shaft black 
and necrotic. Periosteum stripped off tuberosities and detached bone and 
upper end of shaft removed. Area flushed with peroxide and hot saline and 
cavity lightly packed with gauze. Large drainage-tube through posterior 
wound. Arm put up fully abducted and arranged for frequent flushing. 
July 9 : Temperature about 100° F. Wound clean and commencing granu¬ 
lation. July 20 : Wound excellent. Very little discharge. August 22 : Arm 
removed from splint and passive movements commenced in shoulder. Wound 
almost healed. November 11 : Small sinus remained in incision and skiagraph 
showed small sequestra at upper divided end of humerus. Can move 
shoulder surprisingly well. Can abduct to 45' without movement of scapula. 
November 13 : Sequestra removed. January 10, 1917: Wound healed. 
Movements of arm increased. Can abduct to 60° and flex and extend well. 
Can passively raise arm to almost vertical. Result is very good. (See figs. 3, 
4, and 5.) 



Fig. 1. Fig. 2. 

Figs. 1 and 2 (Case IV).—Fig. 1, radiograph taken three and a half months 
after excision of shoulder, shows the ossification of callus at the upper end of 
shaft of humerus. Fig. 2 shows the movements obtained ; note that the figure 
showing elevation of the arm is a passive movement, the others active and 
voluntary. 


Case VI .—Corporal E. Wounded July 29, 1916, by shell fragment entering 
posterior aspect of left shoulder and emerging at tip of coracoid process. 
Admitted August 3. Patient sallow and sweating. Temperature 98° F. 
Pulse 112. Wounds foul and fine crepitation felt around anterior aspect of 
shoulder. Skiagraph showed great comminution of head of humerus, which 
is separated from shaft. Glenoid cavity and neck of scapula comminuted. 
Fracture ol coracoid process and spine of scapula. Three fairly large metallic 
fragments present. Operation (on admission): Wound freely opened and direct 
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Via. 3. 


Fig. 4. 



Fig. 5. 


Figs. 3, 4, and 5 (Case V).—Fig. 3 is a radiograph of the original injury to 
the head of the humerus, with drainage-tube in situ (July 4). Fig. 4, radiograph 
four months after excision. Fig. 5, the movements obtained ; note that the 
elevation of the arm is a passive movement, the others active movements. 
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Fig. G. 



Fig. 7. Fig. 8. 

Figs. 6, 7, and 8 (Case VI).— Fig. G shows the injury to humerus, scapula, 
and clavicle five days after the receipt of wounds, the central clear area being a 
gaseous collection in anaerobic infection. Figs. 7 and 8 are radiographs taken 
two months after excision, showing the movement of the mass of callus with 
the humerus. 
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communication made from front to back through joint. Bone very comminuted 
and very foul. Smear preparations showed numerous spore-forming bacilli. 
Area swabbed with peroxide and tubes arranged for continuous irrigation. 
Saline infusion. August 6: General condition good. Temperature 98’6° F. 
Pulse 96. Tongue clean. August 14 : Condition unsatisfactory. Temperature 
up to 102° in eyenings, but tongue moist. Drainage not so free. August 16 : 
Operation. Wounds freely opened. Bone found blackened and very foul. 
Much comminution. Purulent granulations in medullary cavity of shaft. 
Latter sawn through surgical neck. Glenoid cavity only held by triceps 
attachment and was removed, and many rough pieces of bone removed with 
forceps. Area flushed with saline and hydrogen peroxide and freely drained. 
Arranged for continuous irrigation and arm put up abducted. August 21 : 
Temperature normal since operation. August 30: Doing well. Arm maintained 
abducted to 60°. September 20 : Anterior wound healing well. October 20 : 
Skiagraph showed a lot of callus around upper end of humerus which moves 
with shaft. Sequestra present at glenoid and upper end of shaft. December 30 : 
Sinuses remain at each end of incision. January 9, 1917 : Sinuses opened and 
sequestra removed. There is a small amount of mobility at shoulder, and 
deltoid muscle acts. Patient remains under treatment. (See figs. 6, 7, and 8.) 

Elbow-joint Cases. 

Case A .—Private O. Wounded May 28, 1915, by shell explosion in close* 
proximity, causing extensive wounds in right arm and about left elbow. Was 
operated upon within two hours and right arm amputated immediately below 
shoulder-joint. Admitted June 5. Amputation stump very septic, wound 
extending into posterior axillary fold. Also septic wound of upper left forearm, 
over olecranon. Skiagraph : Complete shattering of upper 2 in. of both radius 
and ulna; very comminuted. No fracture of humerus. Large metallic^ 
fragment 3 in. above joint. June 8 : General condition bad. Pulse 120. 
Saline enemata. Wound of forearm opened for drainage and fragment removed. 
June 14: Operation. Vertical median posterior incision and triceps tendon 
detached. Detached fragments of bone removed and upper ends of radius and 
ulna sawn off just above the level of tubercle of radius. Humerus not sawn off. 
Area flushed with peroxide and cavity lightly packed. No sutures in wound. 
June 20: Wound clean and granulating. July 2: Passive movements 
commenced in elbow. Can move fingers and hand well. August 2 : Wound 
almost healed. Only a small range of movements allowed without pain. 
January 31, 1916: Can move elbow through a range of 80° and has very good 
muscular power. Can feed himself and touch back of occiput. There is a firm 
prominence in front of elbow. December : Elbow had improved until he was 
again injured by bomb explosion. Still has a range of movement of 60° and 
power is very good. Skiagraph showed large formation of callus about upper 
end of radius and ulna which prevents full flexion at elbow. (See figs. 9, 10> 
11 and 12.) 
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Case B .—Private E. M. Wounded September 25, 1915. Wound in upper 
left forearm, involving median nerve, and also in inner aspect of right elbow- 
joint. Admitted October 14, when there was great pain in right elbow, tense 
swelling around the joint, and a thick purulent discharge from the wounds. 
Temperature 103*4^ F. Skiagraph showed shattering of lower end of right 
humerus. No fracture of ulna or radius. October 15 : Operation. Wounds 
of right elbow opened and found to pass directly into elbow-joint, the inner 
part of which was destroyed. Completely detached fragments of bone were 
removed, including the whole of inner condyle and supracondylar ridge and the 
trochlear surface of humerus. Capitellar surface was intact. Rough bone 
edges were rounded off and cavity flushed with hot saline and with peroxide. 
Wound very lightly filled with gauze. Arm put up on right-angle anterior 
splint. The operation wound very quickly cleaned up and granulated. 


Fig. 10. 



Fig. 11. Fig. 9. Fig. 12. 

Figs. 9, 10, 11, and 12 (Case A).—Fig. 9 shows the great comminution of 
upper ends of radius and ulna, with fragments of bone driven into tissues in 
front of joint. Figs. 10 and 11 show antero-posterior and lateral views of the 
joint six months after operation (fig. 11 is upside down). Fig. 12, skiagraph 
after eighteen months. The large mass of callus in front of joint limited range 
of movement to 60°, but flexion was allowed to a right angle. 


January 1, 1916: Wound healed and movements of elbow are good. 
January 27 : Can voluntarily move elbow from 80° to 160°. The ulna has 
become slightly displaced inward as the result of the removal of the inner 
half of humeral articulation, but movement and muscular power are quite 
good. 
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Case C . —Private M. Wounded September 25, 1915, in left forearm, this 
fracturing radius in upper third and also on inner aspect of right elbow-joint. 
Arrived October 15. From the wound of right elbow there was a profuse puru¬ 
lent discharge; it was much swollen, extremely painful, and temperature 103° F. 
Skiagraph showed an extensive comminution of lower end of humerus into 
elbow-joint. Radius and ulna were intact. October 16: Operation. Wounds 
opened and passed directly into elbow-joint; the inner condyle of humerus was 
shattered. All loose bone removed, including the whole of trochlear surface of 
humerus, internal condyle, and part of the internal supracondylar ridge. The 
capitellar surface was left, together with the olecranon and head of the radius, 
which were not fractured. All rough edges of bone chipped away, cavity flushed 
with hot sterilized water and hydrogen peroxide. Gauze lightly packed in and 
two small tubes passed in for intermittent flushing. October 27 : Elbow 
maintained flexed. Wound clean and granulating. November 23 : Wound 
nearly healed. Passive movements in elbow good. January 1, 1916: 
Wound of elbow healed. Can flex voluntarily to 75^ and extend to about 
150°. June 27 : Movements of elbow from 70° to 150°. Muscular power is 
very good. Ulna is slightly displaced inward. 

Case D . —Sergeant S. Wounded April 21, 1916, shell fragment striking on 
tip of olecranon of right arm. Operation in France, where large metal fragment 
and several pieces of bone were removed. On admission on May 1 there was a 
rounded opening over point of olecranon where bare fragments were exposed. 
No exit wound. Elbow very painful, and there was undue mobility forward of 
joint. Temperature 99° F. Skiagraph showed whole of olecranon comminuted 
into small fragments. Fracture of lower end of humerus separating internal 
condyle and trochlear surface from rest of bone, extending into joint and dis¬ 
placed slightly forwards. May 6: Operation. Vertical posterior incision 
through triceps. Many small fragments of olecranon removed and pus found 
in joint. Base of olecranon sawn through. Humeral fracture was in good 
position and so a complete excision was not performed. Counter opening 
made on outer side and tubes arranged for continuous irrigation. June 8: 
Temperature gradually settled down. Very little movement allowed in elbow. 
July 6: Has had a lot of pain in elbow and oedema around it. Tempera¬ 
ture 99° to 100° F. July 8 : Operation. Incision reopened and lower end of 
humerus found to be necrotic. Further opening on inner side and joint 
irrigated. July 20 : Temperature 101 3 and much purulent discharge. Opera¬ 
tion. Joint fully opened and cartilage found much eroded. Complete excision 
removing humerus above intercondylar line, base of olecranon, and head of 
radius. Light pack of gauze and small tubes for irrigation. August 1: Doing 
well, wound clean. Temperature normal. August 30 : Wound healed. Can 
voluntarily flex elbow. September 20 : Can flex and extend from 80° to 120°. 
Supination and pronation fair. October 30 : Much improved. Can touch 
shoulder of same side. Supination and pronation improved. Muscular power 
good. 
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Case E .—Private F. Wounded July 1 , 1916, by bullet entering outer and 
anterior aspect of right arm 2 £ in. above elbow and out over external condyle. 
On admission, July 5, both wounds were inflamed and surrounding tissues 
swollen. Great pain in moving elbow. Temperature 98*6° F. Skiagraph 
showed fracture of lower end of humerus, extending into joint. Much com¬ 
minution, especially of external condyle. Radius and ulna intact. Several 
small pieces of bone in tissues in front and behind joint. July 9 : Elbow’ very 
painful. Temperature 99‘6°. Leucocyte count 13,500. July 11: Operation. 
Median vertical incision and pieces of bone removed from triceps. Joint 
freely opened and fracture found much more extensive than radiograph sug¬ 
gested, the whole of external condyle and capitellar surface and outer half of 
trochlear surface being completely detached, comminuted, and rotated out- 

Fig. 13. Fig. 15. 



Fig. 14. Fig. 16. Fig. 17. 

Figs. 13, 14, 15, 16, and 17 (Case E).—Figs. 13 and 14 are lateral and antero¬ 
posterior radiographs taken four days after injury. Figs. 15 and 16 are taken 
ten weeks after excision of elbow; note lateral formation of callus and slight 
internal displacement of forearm. Fig. 17 depicts the voluntary movement 
obtained. 


wards. Section of humerus made 4 in. above upper limit of olecranon fossa 
and olecranon removed at base, leaving cartilage of coronoid process and head 
of radius intact, owing to the extent of removal necessary in humerus. Cavity 
flushed with hot water and upper part of incision and triceps sutured. Free 
opening left below and tubes put in for intermittent flushing. July 20 : Spread 
of sepsis in arm. Focus opened. July 24 : Temperature not raised since last 
operation. Passive movements commenced. Wounds clean. August 23: 
Wound almost closed. Voluntary movements increasing. September 8 : 
Wound healed. Can flex elbow r enough to feed himself and to light a 
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cigarette. September 20 : Can voluntarily flex to 80° and extend almost fully. 
Supination and pronation very good. December : Can flex to 75° and extend 
almost to straight line. Muscular power very good. Excellent result. (See 
figs. 13,14, 15, 16, and 17.) 

Case F .—Private A. M. Wounded July 29, 1916, bullet entering over tip 
of right olecranon and emerging at side of inner mid-line of elbow-joint. On 
admission, August 3, there was much ecchymosis of arm and forearm and 
swelling around the elbow-joint. Wounds small and clean. Temperature 
98'4° F. Movements of elbow painful. Skiagraph showed very extensive 
damage to lower end of humerus, both condyles being fractured from shaft 
into joint and separated by lower end of shaft. Olecranon process also frac¬ 
tured. August 6: Joint more swollen. Temperature 99*8°. Leucocyte 
count 15,000. August 7: Operation. Posterior wound excised. Vertical 
median posterior incision of joint opened. Olecranon found fractured, together 
with a large triangular piece of upper shaft of ulna, which was removed. Both 
humeral condyles detached and articular surface of humerus comminuted, the 
lower end of shaft impinging on ulna between the fractured condyles. The 
muscular attachments were separated from condyles and later removed and 
lower end of humerus sawn off. Olecranon and coronoid processes of ulna 
and head of radius removed. Area well flushed with hot water and bleeding 
arrested. Each end of wound sutured and large median opening left for irriga¬ 
tion tubes. August 14: Temperature, normal since operation. Very little 
discharge. Small drainage-tube only in cavity. August 21: Wound granu¬ 
lating. Passive movements begun. September 12 : Can voluntarily flex elbow 
to 90°. September 29 : Movements increasing, but muscular power poor. 
November 20 : Movements very much improved. Can easily touch shoulder of 
same side, back of neck, and scapula of left side. Can extend to practically 
straight line. Carr supinate but cannot completely pronate. Some lateral 
movement in elbow. Muscular power good. An excellent result. (See figs. 
18, 19, 20, 21, and 22.) 

Case G .—Private E. A. Wounded September 10, 1916, bullet passing 
through upper and outer part of right forearm just below elbow-joint. 
Admitted September 27. Wounds dirty and swelling about upper arm. Great 
pain on any attempted movement of elbow. No nerve injury. Skiagraph 
showed a very comminuted fracture of head, neck, and upper shaft of radius. 
Many small pieces of bone driven into surrounding tissues. No fracture seen 
in ulna or humerus. With such a comminution of radius and with sepsis in 
the elbow-joint, I deemed it advisable to remove the upper end of radius and 
so ensure drainage and also to attempt to obtain mobility in the elbow. Sep¬ 
tember 29 : Operation. Vertical incision through posterior wound. Radial 
head found loose and in small pieces, the articular ligament being destroyed. 
Many completely separated pieces of bone were removed and the sharp upper 
end of shaft of radius cut off with forceps. The elbow and superior radio-ulnar 
joints were fully exposed and flushed with hot saline and with hydrogen 
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Fig. 18. Fig. 19. Fig. 20. 



Fig. 21. 


Fig. 22. 


Figs. 18, 19, 20, 21, and 22 (Case F).—Figs. 18 and 19 show the fracture five 
days after injury ; note the comminution of lower end of humerus. Fig. 20, six 
weeks after excision. Figs. 21 and 22, voluntary movement six weeks after 
excision ; theseimovements increased in range to those in fig. 17 (Case E) after 
a further intervaFof seven weeks. 
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peroxide. Area lightly packed with gauze with tubes for drainage. October 20: 
Wounds granulating well. Temperature normal. December 14: Wounds 
healed. Can voluntarily move elbow from 75° to 120°, and this will probably 
further improve. There is no movement of pronation or supination and a 
skiagraph shows a large mass of callus around the upper end of the radius r 
fixing it to ulna, which now shows a small linear fracture in same area. 
Probably the excessive formation of callus is due to the great comminution 
of bone forced into the tissues by the “ explosive ” force at the original 
injury. 

Case H .—Lieutenant P. P. Wounded September 15, 1916, by shell frag¬ 
ment on inner and posterior aspect of right elbow. Has had five operations 
in France, but does not know what was done. Admitted November 14, when 
arm and forearm were fixed in a straight Thomas’s splint, with extension. There 
was a large granulating surface on inner and posterior aspect of right elbow 
and much loss of tissue. Complete ulnar anaesthesia and paralysis. Skiagraph 
showed internal condyle of humerus was missing and a fracture-line through 
humeral articular surface separating trochlear from capitellar surface. Olecranon 
was fractured at base and displaced, and there was much bone debris in tissues. 
November 20: Temperature has been raised and more swelling around joint. 
Wounds opened and articular surface found devoid of cartilage, roughened and 
eroded. Counter openings made for free drainage. December 12 : Skiagraph 
showed necrosis was extending. December 15: Operation. Vertical median 
posterior incision. Olecranon removed. Humerus projected from wound and 
li in. of lower end removed, but not up to limit of fracture-line on inner side. 
Upper end of ulna and radius was necrosed, and so removed by saw through 
base of coronoid process and head of radius. Bleeding arrested and area well 
flushed with hot water, and tubes arranged for intermittent flushing with 
Dakin’s solution. There was I 4 in. interval between sawn surfaces when 
forearm extended. December 20: Temperature normal since operation. 
Wound flushed very frequently with Dakin’s solution, alternating with hyper¬ 
tonic saline. December 27 : Wound granulating rapidly. Temperature normal. 
Forearm fixed in different positions at daily dressing. January 12 : Granula¬ 
tions flush with surface and much smaller. Can move elbow passively from 75° 
to 120° without pain. March 1: Can voluntarily flex from 150° to 90°. 
Remains under treatment. 
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DISCUSSION. 

Mr. KENNETH Goadby : I have been collaborating with Major Swan, and 
my remarks will be from the bacteriological standpoint. The lantern slides I 
exhibit show the high degree of septicity of such wounds. Besides ordinary 
pyogenic organisms, anaerobes (Bacillus perfringens , the bacillus of malignant 
oedema, Bacillus Hiblcr IX) are commonly present. The streptococci do not 
seem to be so virulent as thosd found in civilian practice, such as in post¬ 
mortem wounds, for the percentage of cases in which septicaemia results is 
very small. The anaerobic organisms are found in great numbers in the 
damaged bone tissue, especially in sequestra and in fragments of detached 
bone ; this lends support to the method of treatment adopted by Major Swan, 
especially in view of the fact that organisms persist for many months in their 
comparatively secluded positions. I attach some importance to the pre¬ 
paratory course of mixed vaccines which has been employed. Since* early 
treatment is desirable, I advocate the use of heterogeneous vaccines prepared 
from cultures grown on the blood of patients who have got well, and sensi¬ 
tized with the corresponding vaccines until an autogenous vaccine has been 
prepared. 

The Chairman (Lieut.-Col. H. J. Waring) : I agree in the main with the 
contentions of Major Swan. My experience has led me to prefer early excision 
and free drainage, with efficient flushing, to primary incision and excision at 
a later date. With regard to the muscular power which may follow excision 
of joints, I recall the case of a man whose elbow-joint was excised in pre¬ 
aseptic days, but who subsequently was able to carry on his work as a 
blacksmith. 

Miss Helen Chambers : My observations, which have been made at 
the Women’s Military Hospital, Endell Street, have shown that irrigation by 
solutions into septic wounds only renders the surface sterile when one of 
two solutions is used—eusol or Dakin's solution. Even then the result is 
only temporary. What is needed is some application the effect of which is 
continuous. Such can only be applied in the form of a paste. Bismuth- 
iodoform paste satisfies the condition and has proved very useful. 

Major SWAN (in reply): I agree that excision of all the ends of bones is 
desirable provided that the gap produced is not unduly wide. I have not found 
any one solution of greatest value, but prefer a change from one solution to 
another. I am not convinced of the usefulness of bismuth-iodoform paste, as 
I have met with cases of failure in which I have had to remove it, and have 
MY— 166 
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found the surrounding tissues in immediate proximity to the paste to contain 
many organisms. One of the great advantages of the early operation of 
excision is that free drainage of the septic area is provided for, whilst the 
mobility and functional use obtained in the joint fully compensate the patient 
for the inconvenience to which he is put. Excisions performed at a later stage 
do not yield such good functional results. 



Section of Surgery. 

SUB-SECTION OF PROCTOLOGY. 

President—Mr. F. Swinford Edwards, F.R.C.S. 


C May 9, 1917.) 

Closure of Colostomy Opening for Carcinoma of Pelvic Colon 
by Greig Smith’s Method. 

By Percival P. Cole, F.R.C.S. 

F. H. A., male, aged 65, was operated on in June, 1915, for 
carcinoma of the pelvic colon. The loop was exteriorized, the bowel 
and mesentery being removed by cautery a fortnight later. After 
treatment with rubber drainage tube after the manner described by 
Mitchell Banks, the colostomy was closed in September, 1915. The 
method adopted was that advocated by Greig Smith—extraperitoneal 
direct suture. The muscles of the abdominal wall were sewn together 
in two layers over the anastomosis. A small drainage tube was inserted 
and retained for forty-eight hours. There was no leakage and the parts 
healed without suppuration. The bowels were not opened till the fifth 
day. 

The patient has never worn a belt, has never had any trouble 
ascribable to his operation, and has never experienced any feeling of 
weakness in his abdominal scar. It is noteworthy that his motions 
were evacuated normally for some weeks before closure was carried out. 

The patient is shown to demonstrate the wide application of the 
extraperitoneal method, for his colostomy necessarily involved the 
whole circumference of the bowel and presented two separate orifices. 

DISCUSSION. 

Mr. Sampson Handley : I examined the patient myself, and it was a 
very good result; but, of course, the abdominal wall was necessarily rather 
thin over the seat of the operation. I take it that is inevitable with that 
method, but the result was very good, and there was no bulging. 
ju— 17 
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The President : I should say it was a remarkably good case, because a 
large portion of the sigmoid colon had been completely removed, and therefore 
there must have been a tremendous spur formed, and we hear of no usage of an 
enterotome for destroying that spur. Of course, there are other ways of dealing 
with a spur, which so frequently forms after colostomy; and one means is by 
the insertion of a tube, such as we hear of in this case—namely, a Mitchell 
Banks’ tube put in for some little time before. That seems to answer the 
purpose very well without the employment of an enterotome. But this must 
have been an aggravated case, so far as the spur was concerned, and I am 
surprised to learn that such a good result was obtained from the methods 
which were carried out. 


{May 9, 1917.) 

Case of Abdomino-perineal Excision in a Man, aged 29. 
By J. P. Lockhart Mummery, F.R.C.S. 

A. S., aged 29, was admitted to St. Mark’s Hospital on June 10, 
1916. There was a history of bleeding at stool and constipation for 
six months. Examination per rectum showed a fairly large carcino¬ 
matous growth occupying two-thirds of the lumen of the bowel just 
within the sphincters. A specimen which was removed for examina¬ 
tion was reported to be adeno-carcinoma. A complete abdomino¬ 
perineal excision was performed with the establishment of a permanent 
colotomy, the operation being done under anoci-association anaesthesia. 
The growth was rather large and there was some difficulty in separating 
it from the bladder and prostate; a large portion of the prostate had 
to be removed with the growth. The patient made an excellent 
recovery and was up and about in three weeks. At the present time 
he can do a hard day’s work, he has put on weight, and feels perfectly 
well. The colotomy, he says, causes him no serious inconvenience and 
does not interfere with his employment. 

The President : This is a remarkably successful case, the more so as the 
patient is young, for in young cases a carcinoma grows rapidly. In addition, 
we have just heard that Mr. Mummery had to remove a portion of the prostate 
as well, showing that the growth was adherent to it, and was probably even 
involving it. That fact much increases the chance of recurrence. I trust, 
with him, that the patient may not have a recurrence for many years, if 
at all. 
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C May 9, 1917.) 

Discussion on the Methods of making and closing Colostomy 

Openings. 

Opened by J. P. Lockhart Mummery, F.R.C.S. 

The earliest operations for making a permanent opening in the 
colon were extraperitoneal, the best known being Collinsen’s or 
Amussat’s lumbar colostomies. Littr4’s colostomy in the left groin was 
apparently not very successful at that time (1882), having according to 
Batt, 1 a mortality of 53 per cent. 

With the advent of antiseptic surgery the necessity for an extra- 
peritoneal route disappeared, and so-called inguinal transperitoneal 
colostomy became the fashion. From that time lumbar colostomy 
practically disappeared from surgical practice, and at the present time 
it must be a very unusual procedure. The left lumbar operation has, 
I think, still a possible field of usefulness in cases where a temporary 
colostomy is required previous to an abdominal section, for the 
advantages of the colon opening being well out of the way are obvious. 
It may also still be the safest operation in cases where there is 
obstruction and great distension of the colon with solid faeces. 
Personally I have never yet performed the lumbar operation except 
in the post-mortem room. 

The inguinal operation as described by the Allinghams held the field 
until a few years ago. It was, I think, the Allinghams who first pointed 
out the importance of making a proper spur in performing the operation. 
Various modifications of the operation of inguinal colostomy have been 
suggested from time to time with the object of affording the patient 
greater control over the opening. Thus the operations described by 
Witzel, Braun,* Bailey and Weir, 3 all had for their object the formation 
of a valvular opening similar to Witzel’s method of performing 
gastrostomy. I have tried these methods and have no hesitation in 
saying that they are not successful in attaining the object aimed at. 
In a very short time the valvular nature of the opening disappears, and 
the ultimate results of these operations compare unfavourably with the 
more usual operation, owing to the fact that a much larger wound in 

1 Amer. Joum. Med. Sci. t 1884, lxxxviii, p. 422. 

- Braun, vide Bryant’s “ Operative Surgery,” ii, p. 006. 

s Weir, Med. Record , 1900, lvii, p. 666. 

ju —17a 
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the abdominal wall is necessary, and a weak patulous opening is liable 
to result. The same remarks apply to methods such as Lilienthal’s 1 
operation, in which a twist is given to the bowel. Several other 
ingenious methods for obtaining control over the opening have been 
suggested from time to time, but I do not know of any that have stood 
the test of experience. 

A very great improvement upon the old left inguinal colostomy was 
secured by making a vertical incision through the belly of the left 
rectus muscle. I first began to use this incision in 1907 and now 
never use the old oblique incision in the left iliac fossa, except for some 
very special reason which precludes the use of the rectus incision. 
It gives much better control over the opening, especially when the 
patient is standing or walking. 

As regards giving a patient the best kind of colostomy opening, 
I consider the following factors in performing the operation to be of 
chief importance:— 

(1) Bringing out the colon through as small an opening in the 
abdominal wall as possible. 

(2) Making a good spur, and subsequently, completely dividing the 
bowel. 

(3) Bringing the bowel through the rectus muscle. 

(4) Providing a reservoir for the faeces immediately above the opening. 

Unfortunately the last factor cannot be secured in the case of 

sigmoid colostomy without running the risk of a tiresome prolapse. 
It is applicable, however, to transverse colostomy. 

During the last few years transverse colostomy has come a good 
deal into favour, and it has certain advantages. By making the opening 
in the ascending part of the transverse colon towards the splenic flexure 
an excellent natural reservoir is provided for the faeces immediately 
proximal to the opening. Another advantage is that prolapse of the 
bowel is very unlikely to occur. Personally I have not yet met with it. 
This is mainly due to the higher position of the opening in the 
abdominal wall. Prolapse is, after all, only another kind of hernia, and 
hernia above the umbilical level we know very rarely occurs. In most 
cases transverse colostomy gives excellent results as regards control, but 
I have met with at least two cases in which the stools have remained 
persistently loose after transverse colostomy, and this is certainly an 
objection, although it does not follow that a sigmoid colostomy would 
have been any better in these cases. It will be interesting to hear the 
experience of other surgeons on the advantages of transverse colostomy. 


Lilienthal, Ann. of Snrg., 1910, lii, p. 384. 
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Temporary Colostomy. 

With regard to the best form of temporary colostomy, I do not 
think there is much to choose between transverse colostomy and 
sigmoid colostomy. Transverse colostomy is certainly preferable if the 
operation be performed as a preliminary to excision of the rectum, as 
the surgeon has the whole of the sigmoid to use in restoring the bowel 
and the opening is farther away from the site of operation. Apart 
from this, however, I think a sigmoid colostomy is the better for a 
temporary opening, but it is important that the centre of the sigmoid 
loop be used so that the colon can be readily mobilized when the 
opening has to be closed again. 

Closure of a Colostomy Opening. 

There is still considerable difference of opinion among surgeons as 
to the best method of closing a colostomy opening, and to judge from 
cases which I have seen at St. Mark’s Hospital and elsewhere, quite 
a number of operations performed for this purpose are failures. Not 
infrequently I have cases sent to me in which more than one unsuccessful 
attempt has been made to close an opening in the colon. We may, 
I think, assume that in most cases a spur of some sort has originally 
been present. 

I think it is obvious that the choice of method for closing such an 
opening must depend to some extent upon the ability of the operator 
and his previous experience of intestinal suture. A method which may 
be the best in the hands of an expert may be the worst in the hands of 
a comparatively inexperienced operator. 

I think there is no doubt that the best method is to dissect the 
bowel out of the abdominal wall, free the loop sufficiently to allow 
the colon to be drawn well out of the abdomen, and then, after cutting 
away the edges of the opening, to restore the lumen by direct suture. 
The colon is then replaced in the abdominal cavity and the wound in 
the abdominal wall sewn up. I attach considerable importance to the 
following points in performing the operation:— 

(1) Before commencing the operation the external mucosa is either 
thoroughly sterilized, or is dissected loose and the opening temporarily 
closed with suture. 

(2) An incision having been made around the opening, it is deepened 
on one side until the abdominal cavity is opened ; then, with one finger 
inside the abdomen as a guide, the bowel is freed from the abdominal 
wall with scissors. 
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(3) The loop is drawn through a hole in a towel and, after being 
clamped on the proximal side, a wedge-shaped piece of the bowel with 
its apex towards the mesenteric attachment is cut away (the mesenteric 
side of the bowel can as a rule be left) so as to secure a good blood 
supply to the anastomosed edges, and to compensate for the narrowed 
lumen at the site of the join. 

(4) The ends are sewn together with a catgut stitch taking up all 
the coats, and a serous stitch, also of catgut, is placed over this. 

(5) The bowel is cleaned carefully and, the gloves and instruments 
having been changed, is replaced in the abdomen. 

(6) The abdominal wall is closed with a small rubber tissue drain at 
the lower corner of the wound. 

(7) After operation the bowels are not confined but are kept acting 
daily by small enemata or small doses of magnesium sulphate by the 
mouth. 

The advantages of this method are, I think, obvious, but good 
technique is essential. 

The oldest method, and certainly the easiest, is by division of the 
spur with an enterotome, and subsequent closure of the external fistula 
by paring away the edges, inverting them, and bringing together the 
abdominal wall with deep sutures. This method appears to be very 
safe and the results are very good. Provided the spur is completely 
divided the subsequent closure of the opening is not difficult. There is 
no fear of stricture at the site of union, and the risk of the operation 
appears to be very small. Although the operation must have been done 
a great number of times I have not been able to find any recorded 
fatalities from it, though, of course, this does not mean that none have 
occurred. I have closed colostomies a number of times by this method 
without any failures, and if the patient is a bad risk, and safety is the 
only consideration, I think it is probably the best method. 

Greig Smith’s 1 operation, in which the bowel is sutured extraperi- 
toneally, does not seem to me to have any advantages over either of the 
previous methods, and to belong to the time when surgeons were afraid 
to open the peritoneal cavity and preferred lumbar to inguinal colo¬ 
stomy. I have performed it several times in the past with quite good 
results as regards closure of the colostomy, but it leaves the gut outside 
the peritoneum and with a narrowed lumen. The patients generally 
have chronic constipation, and a weak place in the abdominal wall which 
requires the use of a support, and I shall certainly not use it in the 
future. 

* “ Abdominal Surgery,” 5tli ed., 1897, p. 7*29. 
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Coffey’s 1 operation, which is somewhat similar, is open to the same 
objections. 

With regard to the young men wounded in the present war for 
whom it is necessary to close a temporary colostomy, it seems to me 
most desirable that we should, as far as possible, use that method which 
will give perfect anatomical restoration of the parts. 

The question of the amount of incapacity that is caused by the 
establishment of a permanent colostomy opening is one that has not, 
I think, received much attention, although it is of considerable import¬ 
ance, and should not be very difficult to settle. In order to ascertain as 
far as possible what the real facts are with regard to the incapacity 
caused by a permanent colostomy, I have taken fifty cases of colostomy 
from my own case books and classified them according to the amount of 
control over the opening that they possessed at the end of three months 
from the date of the operation. They were classified as follows :— 

(1) Excellent control when the patient could live an ordinary life 
without the fear of an accident occurring. 

(2) Good control when the patient could live an ordinary life but 
there were occasional accidents. 

(3) Poor control when the patient had to be very careful and 
accidents were not infrequent. 

(4) Bad when there was no control over the stools. 

Out of the fifty cases there were seventeen cases of excellent control. 
Of these fifteen had either had the growth removed, or the colostomy 
had been done for a non-cancerous condition. In only two of these 
cases had the operation been done for inoperable cancer. The average 
age of the excellent cases was 49'1. In four of these cases transverse 
colostomy was done. 

Twenty-three cases had good control. Thirteen of these were 
cases of inoperable cancer. The average age of the good cases 
was 55'5. 

In six cases the control was poor. Five of these were cases of 
inoperable cancer. The average age was 67'1. Two were transverse 
colostomies. 

In four cases the control was bad. Of these two were inoperable 
cancer cases, and two cases in which the growth had been removed. 
The average age was 59'75. One case was a transverse colostomy. Two 
of the patients were over 70 and bedridden. 


Ann. of Snrg., June, 1907. 
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The results given in percentages were as follows : Excellent, 34 per 
cent.; good, 46 per cent.; poor, 12 per cent.; bad, 8 per cent. 

This seems to me to prove what one would have expected—namely, 
that when the patient is in good health with no growth, and not old, the 


I 


No. 

Age 

Sex 

Cause of operation 

i Kind of colostomy 

Control after three 
months 

1 

50 

M. 

C. R. ; inoperable 

Sigmoid 

Excellent 

2 

62 

M. 

C. R.; removed 

Sigmoid 

Good 

3 

45 

M. 

C. R. ; inoperable 

Sigmoid 

Good 

4 

60 

M. 

C. R.; removed 

Sigmoid 

Good 

5 

60 

F. 

C. R. ; removed 

Sigmoid 

Good 

6 

58 

M. 

G. R. ; inoperable 

Sigmoid 

Good 

7 

53 

M. 

C. R.; removed 

Sigmoid 

Excellent 

8 

75 

M. 

G. R.; inoperable 

Sigmoid 

Poor 

9 

68 

M. 

C. R. ; removed 

Sigmoid 

Excellent 

10 

60 

M. 

C. R. ; removed 

Sigmoid 

Excellent 

11 

64 

M. 

G. R.; inoperable 

Sigmoid 

Good 

12 

50 

M. 

C. R.; removed (A. P.) 

Sigmoid 

Excellent 

13 

67 

M. 

C. R. ; inoperable 

Sigmoid 

Poor 

14 

35 

F. 

C. R. ; unoperated 

Sigmoid 

Good 

15 

62 

M. 

C. R.; inoperable 

Sigmoid 

Good 

16 

49 

F. 

C. R. ; removed (A. P.) 

Sigmoid 

Bad 

17 

51 

M. 

C. R.; inoperable 

Sigmoid 

Good 

18 

49 

M. 

C. R. ; removed (A. P.) 

Sigmoid 

Good 

19 

37 

M. 

C. R.; removed 

Sigmoid 

Excellent 

20 

56 

M. 

C. R.; inoperable 

Sigmoid 

Good 

21 

50 

M. 

C. R.; inoperable 

Sigmoid 

Excellent 

22 

62 

M. 

C. R.; inoperable 

Sigmoid 

Good 

23 

72 

M. 

C. R.; inoperable 

Sigmoid 

Bad 

24 

42 

M. 

C. R. ; inoperable 

Sigmoid 

Good 

25 

! 54 

M. 

C. R. ; inoperable 

Sigmoid 

Good 

26 

42 

M. 

Pericolitis 

Sigmoid 

Good 

27 

, 50 

M. 

C. R.; removed (A. P.) 

Sigmoid 

Excellent 

28 

55 

F. 

C. R. ; removed 

Sigmoid 

Good 

29 

1 57 

M. 

C. C. ; removed 

Sigmoid 

Good 

30 

75 

F. 

C. R. ; removed 

Transverse 

Poor 

31 

63 

M. 

C. R. ; removed 

Sigmoid 

Good 

32 

1 71 

F. 

C. R.; inoperable 

Sigmoid 

Poor 

33 

48 

M. 

C. R.; inoperable 

Transverse 

Poor 

34 

60 

M. 

C. C. ; removed 

Sigmoid 

Excellent 

35 

52 

M. 

C. R.; removed 

Transverse 

Excellent 

36 

60 

M. 

Pericolitis 

Transverse 

Excellent 

37 

62 

F. ; 

C. R. ; inoperable 

Sigmoid 

Good 

38 

, 67 

M. 

C. R. ; inoperable 

Sigmoid 

Poor 

39 

1 53 

M. 

C. R. ; removed 

Transverse 

Good 

40 

52 

M. 

C. R. ; removed 

Transverse 

Excellent 

41 

72 

F. 

C. R. ; inoperable 

Transverse 

Bad 

42 

1 24 

F. 

Stricture 

Sigmoid 

Excellent 

43 

| 45 

M. 

Pericolitis; removed 

Sigmoid 

Excellent 

44 

I 42 

F. 

C. R. ; removed 

Transverse 

Excellent 

45 

29 

M. 

C. R. ; removed (A. P.) 

Sigmoid 

Excellent 

46 

I 72 

F. 

C. R. ; inoperable 

Sigmoid 

Good 

47 

46 

M. 

C. R.; removed 

Sigmoid 

Bad (became good 

lga 

48 

54 

M. 

C. R. ; removed • 

Sigmoid 

lQvOL f 

Excellent 

49 

. 60 

M. 

C. R. ; removed 

Sigmoid 

Good 

50 

52 

M. 

C. R. ; removed 

Sigmoid 

Good 
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colostomy does not cause any serious inconvenience in the vast majority 
of cases ; and that with very few exceptions, the cases in which a colo¬ 
stomy opening causes a patient serious inconvenience are those in which 
an inoperable growth exists and the patient is old and feeble. 

In my experience patients who have had a colostomy opening over 
five years usually suffer extraordinarily little inconvenience from it and 
are quite satisfied with their condition. I estimate that a permanent 
colostomy opening in a patient not suffering from cancer (or in whom 
the growth has been successfully removed), and not over 60 years of 
age at the time of operation, ranks as regards the amount of in¬ 
capacity it causes as decidedly less than the loss of one foot by Syme’s 
amputation. 

I would suggest that this Sub-section should appoint a committee 
to collect a large number of statistics on this question of incapacity and 
carefully analyse them for the benefit of the profession. 


Mr. Sampson Handley : It seems to me that Mr. Mummery is right in 
insisting on the value of the rectus sheath incision. I have used no other 
method during the last few years, and I think the improvement over the old 
inguinal colostomy i£ enormous. The control is generally very good, and the 
only trouble I have seen—and that in only a single case—was stricture, which 
was satisfactorily dealt with by a secondary operation. The sigmoid is not a 
very suitable bowel to employ when one uses the rectus sheath opening. I 
think it means bringing it across too much. For that reason alone, the trans¬ 
verse colon should, I think, be chosen. But perhaps the most important 
reason for choosing the transverse colon is the advantage it gives in stout 
patients, for in them inguinal colostomy may be a most difficult operation, and 
it may be impossible to bring the sigmoid up to the level of the abdominal wall 
if there is great distension present, or if the sigmoid is bound down, even when 
the outer layer of the sigmoid colon has been divided. Whereas the transverse 
colon, even in the stoutest patients, is always freely movable, and can be 
brought to the level of the skin. Furthermore, the transverse colon is farther 
away from the region of the growth, a point which may be of great importance 
in relation to those growths which advance along the length of the bowel and 
involve a considerable number of inches of the colon. There is a technical 
point to which I would like to draw attention, as I have not seen any reference 
to it in print. When the transverse colon is brought down' through the 
abdominal wall, a clumsy mass of fat protrudes with it, and it is embarrassing 
to the operator to have to deal with it. That can be avoided very simply by 
scratching through these layers of the omentum in front of the transverse colon, 
and insinuating the instrument round, so that there is only one layer of peri¬ 
toneum brought out; the remainder is behind the glass rod and inside the 
peritoneal cavity. I have found that that method simplifies and facilitates the 
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operation very much. With regard to the discussion as between the extra- 
and the intraperitoneal methods of closing a colostomy opening, I have no very 
strong views. I have not had enough experience of the intraperitoneal method 
to enable me to say it is superior to the extraperitoneal. But it appeals to me 
as a logical and thorough method, on the lines of sound modern surgery, and I 
see no reason why it should be more dangerous than the other, especially if 
Mr. Lockhart Mummery’s valuable suggestion of keeping the bowels loose after 
the operation is adopted. 

Mr. Aslett Baldwin : It always seems to me that if a person has got a 
colostomy which should be closed, it is a pity to subject him to more risks 
than are absolutely necessary. The method I have always used for closing 
colostomies has been a modification of Greig Smith’s method of extraperitoneal 
closure. I make an incision through the skin, about xV in. from the opening, all 
round, go through the whole thickness of the skin, and separate the bowel with 
this piece of skin attached. I sew up the opening with chromicized catgut, 
leaving the ridge of skin all round, and including it and the bowel in the suture: 
the skin prevents the suture from cutting out easily. This suture line is then 
inverted with a second chromic catgut suture. The bowel, by means of the 
finger, is separated all round, and is pushed deep to the whole of the abdominal 
muscles. Then the internal oblique and the transversalis are brought together 
with catgut over the bowel, and the external oblique is brought over that, and, 
finally, skin. A small drainage tube is put down in the centre, near the bowel 
but not quite close to it. That is taken away on the second or third day after 
the bowel has been moved. Under that treatment I see no reason for danger; 
the operation is perfectly easy, and there is no reason why there should be any 
permanent weakening of the abdominal wall, though it has been suggested that 
there might be. I think, Sir, you expressed surprise that there was no more 
weakening in the case which was shown just now. I do not see why these 
should have weakening if the muscles are brought together again. With 
regard to narrowing of the lumen of the bowel, I think that is negligible. 
If the bowel is narrowed, I think it dilates up later and compensates for the 
slight narrowing, and I do not remember such a case in which the patient has 
had inconvenience on account of constipation. It seems to me that is the 
ideal method of closing colostomy openings. It is, I contend, free from all 
risks, and it is easy to do. The spur disappears as the bowel is pushed back. 
The ridge of skin causes no trouble, its epithelium no doubt adapts itself to 
its new environment, if any is left, but I cut away the epithelial line with 
curved scissors before suturing. 

Tbe PRESIDENT : Mr. Baldwin says he has not met with interference with 
the lumen of the bowel owing to spur formation, but this must depend on 
what was done at the time of the operation—i.e., whether any part of the 
circumference of the bowel was removed. Some surgeons cut off a good deal, 
while others merely incise it. 
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Mr. BALDWIN (answering the President): Where there is a chance of 
closing a colostomy no bowel would be cut away. It would be incised, 
probably longitudinally. 

The PRESIDENT: For many years past I have taken much interest in 
colostomy, colotomy and closure of colostomy openings, and fifteen years ago 
I adopted hypogastric colostomy, as opposed to iliac. This was acting on a hint 
which I got from the late Mr. Bidwell. He pointed out that control was likely 
to be much better if the bowel was brought up through the rectus muscle : so 
in most cases I have done colostomy through the left rectus muscle, and I have 
found that, in many cases, control has been excellent. I have had people 
who were able to play as good a game of golf after as before this operation. 
I recollect the case of a lady who, for fifteen years, had a colostomy, and used 
to go into society, to the theatre and to dinners, without being a nuisance to 
her companions. I prefer this to transverse colotomy, in which one has to 
deal with the omentum which lies in front of the transverse colon. Sometimes 
it is very thickened, and one has, as Mr. Sampson Handley said, to divide it 
to bring up the transverse colon. The omentum is more marked in some cases 
than it is in others; sometimes one hardly notices it at all. An accident 
happened to me once in doing a transverse colostomy. The opening having 
been made in the abdominal parietes, I defined the transverse colon, and after 
scratching through the omentum passed my finger and thumb around the 
gut, as I wanted to feel the posterior wall of the bowel, so as to act as a 
guide for the insertion of a deep suture. But in spite of this I found I had 
perforated a piece of small intestine. Fortunately it was seen in time, and 
I was able to close the opening in the small intestine with no untoward result. 
I have not had that happen to me during either inguinal or hypogastric 
colotomy. As to closure, I have almost invariably made use of the extra- 
peritoneal method. And in reference to that, I am indebted to another 
colleague of mine, Mr. Baldwin, who has just given us the benefit of his 
opinion on this subject. It was he who directed my attention to the fact 
that it would be well to leave a small margin of skin all round the mucous 
membrane, in order that the sutures should hold better than when passed 
through mucous membrane alone. I do not say one always gets success at 
the first operation ; indeed, I have had to operate three times in order to get 
perfect closure. But I have never lost a case, and I have operated upon a 
good many. I have derived a valuable hint from Mr. Mummery’s paper, and 
that is with regard to the intraperitoneal method of closing a colotomy—viz., 
after isolating the artificial anus, to close it by suturing the mucous membrane 
before opening the peritoneum. If that practice were carried out, I think it 
would limit, to a great extent, the risks of the intraperitoneal operation. It is 
a more ideal operation, to my mind, because the bowel can be quite replaced 
in the belly, which is not always possible by the extraperitoneal method. 
I shall hope to have the opportunity of trying that method some day. With 
the rest of the paper I thoroughly agree, except that I do not see the advantage 
of transverse colotomy over hypogastric, except where the growth is too high- 
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lying to permit of the colon being opened above it through the hypogastric 
incision, also in cases where it is advisable to have the artificial anus as far 
removed as possible from any future operation area. 

Mr. Aslett Baldwin : I do not know, Sir, whether you remember a case 
some years ago in which I was helping you to do a colostomy in a very stout 
patient, where the difficulty mentioned by Mr. Handley was present. It was a 
left inguinal colostomy, and the bowel could not be got up. The belly wall 
had many inches of fat, and I suggested to you that you should cut the fat 
away, in that way bringing the skin down to the colon. You did that, and the 
operation was managed perfectly well. It would have been impossible without 
cutting away sheets of fat. 

(The PRESIDENT : Yes, I remember it.) 

Mr. J. P. Lockhart Mummery (in reply): I am interested to note that there 
seems to be general agreement with regard to the value of the rectus incision 
in colotomy. I agree with Mr. Handley that the proper method of doing a 
transverse colotomy is to scratch a hole in the omentum and bring a knuckle 
of bowel through it, instead of puckering up the omentum round the wound. 
I have always used this method. With regard to transverse colostomy, I am 
still open to conviction as to whether this is the best form of colostomy. 
There are certain cases in which transverse colostomy offers obvious advantages. 
I have had one or two cases in which I could not do transverse colostomy, 
because the transverse colon was very short, and one could see it would cause 
a drag on the lower border of the stomach, which is obviously not advisable. 
I think making an opening fairly high up is of value, because of the reservoir 
produced in the bowel immediately behind the opening. Mr. Handley raised 
the question of sigmoid colostomy through the rectus. I have had no trouble 
in doing transverse colostomy through the rectus : I have dragged the sigmoid 
up, and I have had no difficulty in getting it to come through the rectus 
incision. If there seems to be any difficulty, I pull down the nearest piece of 
transverse colon. I make an incision just below the umbilicus, and one can 
then do a sigmoid or a transverse colostomy, whichever seems preferable. 
With regard to the question of the extraperitoneal method of closing a 
colostomy, most of those here are in favour of the Greig Smith operation, but 
I think that, as time goes on, they will come round to the intraperitoneal 
operation. In Mr. Baldwin’s procedure I do not like the leaving of skin inside 
the bowel. Practically it may be all right, but theoretically one would think 
it might be dangerous, as one does not know how skin would behave in such 
circumstances. Most of the closures of colostomies have been done on elder 
people, who may not have many years of life before them, but we have now 
face the large number of wounded from the Front, and to realize that closu 
of colostomies must be done on young boys; and certainly in those cases v 
must do the operation which will, as far as we can secure it, leave a perfe< 
anatomical condition. 
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The Principles of the Transfusion of Blood. 

By A. E. Stansfeld, M.D., M.R.C.P. 

The idea of transfusing blood from the healthy to the sick has 
appealed to the imagination of our profession for centuries, but no con¬ 
siderable progress was made until recent years, owing on the one hand 
to the difficulties which the operation presented, and on the other hand 
to the dangerous reactions which sometimes followed the more successful 
attempts. But the revived enthusiasm for transfusion during the last 
decade in America, France and Germany has finally established its value 
upon a sound experimental and clinical basis, and it is remarkable that 
the subject has received so little attention in this country. The whole 
of Europe has been preoccupied, however, during the last three years, 
and I may remind you, therefore, that transfusion has been successfully 
employed in the treatment of various kinds of anaemia and in the arrest 
of spontaneous haemorrhage, whilst in combating serious infections and 
certain toxaemias, such as the toxaemias of pregnancy, promising results 
have been obtained. 

How far the important factors of the blood concerned in achieving 
these various results reside in the serum it is not yet possible to say. 
So far as disintoxication and immunity are concerned transfusion may 
be merely a convenient method of transferring healthy or immune serum 
to the patient, and with the manifest domain of serum therapy I do 
MH—17 
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not propose to deal. But blood therapy is still in its infancy; it 
could not be properly tested until an elaborate technique had been per¬ 
fected and certain accidents liable to result from the chance admixture 
of different bloods had been excluded, and so, with the remedy in 
our hands, we have yet to learn exactly when and in what doses to 
use it. 


Selection op Cases. 

The most obvious application of transfusion is to the treatment of 
anaemia, but there are as yet very few guides to the selection of suitable 
cases. The advantage of transfusion in the case of patients who have 
been rendered anaemic by recent haemorrhage is sufficiently clear, but 
it is probable that the average existence of the transfused cells in 
the circulation of the recipient is not longer than ten days, even 
under the most favourable conditions, and therefore in cases of 
anaemia due to other causes, the added blood, although it may serve 
to tide over a crisis, can do no permanent good unless blood for¬ 
mation is stimulated or blood destruction diminished in the patient's 
own body. 

That an increased activity of the bone-marrow frequently follows 
transfusion is demonstrated by the fact that the blood count usually 
rises with a simultaneous increase in the number of reticulated red 
cells. But when the condition of the peripheral blood indicates a 
hypoplasia of the bone-marrow, the only method of determining 
whether increased blood formation will result from transfusion is to 
transfuse and see. The following case is probably an example of 
simple stimulation of the bone-marrow:— 

Case I. —J. L., female, aged 11, was admitted to St. Bartholomew’s 
Hospital under the care of Dr. Morley Fletcher, suffering from a severe, 
anaemia which had followed an attack of diphtheria eight months previously. 
No other cause than a simple hypoplasia of the bone-marrow could be found 
to account for the anaemia, and as a result of the first six weeks’ treatment the 
red cell count rose from 925,000 per cubic millimetre to 1,330,000 per cubic 
millimetre, the haemoglobin from 18 to 31 per cent. The patient then 
received 20 c.c. of blood from the House Physician, and in twelve days the 
blood showed 1,580,000 red cells per cubic millimetre and 45 per cent, 
haemoglobin; 150 c.c. of blood was then transfused, and during the next 
seventeen days the red cells rose to 3,000,000 per cubic millimetre and the 
haemoglobin to 63 per cent. Thereafter the anaemia diminished more slowly 
until the patient went to a convalescent home. 



Section of Therapeutics and Pharmacology 


3 


In those diseases, such as pernicious anaemia, in which an excessive 
haemolysis is known to occur, it is difficult to determine how far 
improvement following transfusion is due to increased cell production, 
and how far it may be due to diminished haemolysis. That the latter 
is one of the factors concerned might be expected on clinical grounds, 
for, as with spontaneous remissions, the patient becomes less yellow and 
toxic in appearance, fever diminishes, and a feeling of well-being which 
is out of proportion to the change in the condition of the blood is soon 
experienced. The observations of Wilbur and Addis, Robertson and 
others, have shown that the variations in urobilin output in cases of 
pernicious anaemia not only serve as an index of blood destruction but 
correspond to the remissions and relapses in the course of the disease, 
whether these be spontaneous or attributable to treatment; and 
Robertson has shown that the remission following transfusion in a 
case of pernicious anaemia was accompanied by a corresponding 
diminution of urobilin excretion. 

In some cases of pernicious anaemia the myeloid reaction becomes 
less evident as the patient improves after transfusion, again suggesting 
that marrow hyperplasia is not wholly responsible for the improvement. 
This is illustrated by the following case:— 

Case II. —Mrs. H., aged 42, suffering from pernicious anaemia with an 
enlarged spleen, was admitted to St. Bartholomew’s Hospital under the care 
of Dr. Drysdale. Frequent examination of the blood suggested great 
haemopoietic activity, 4,000 to 6,000 normoblasts and 100 to 400 megalo- 
blasts per cubic millimetre being constantly present, but ‘ in spite of all 
treatment the anaemia steadily increased, until, three months after admission, 
the blood showed 429,000 red cells per cubic millimetre and 19 per cent, 
haemoglobin. At this stage the patient, who had developed bronchitis, 
appeared to be moribund, but after receiving 250 c.c. of blood from her 
husband she showed a rapid and remarkable clinical improvement. During 
the next five weeks the blood count rose to 2,550,000 per cubic millimetre 
and the haemoglobin to 66 per cent., while the nucleated red cells as 
steadily disappeared from the peripheral blood. The patient was then 
transfused again and improved still further, the red cells reaching 3,850,000 
per cubic millimetre and the haemoglobin 83 per cent. There were signs of 
relapse before she left the hospital, at her own request, thirteen months ago, 
but it is now more than two years since the onset of the disease, and she is 
still able to look after her own home. 

The ultimate prognosis in any case must depend upon the power of 
reaction in the bone-marrow, and this, so far as I know, is only to be 
determined by trial. 
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I have transfused nine cases of pernicious anaemia, eight of whom 
were selected because they were making no progress or steadily becoming 
worse under other methods of treatmeqt, the ninth being chosen because 
her condition was regarded as too serious to justify a trial of other 
methods. Of these nine, four showed very marked improvement, 
three, of whom two are still under treatment, showed definite but 
less marked improvement, one was merely kept alive for several 
weeks, and one derived practically no benefit. So far as these cases 
were concerned, the age of the patient, the duration of the disease, and 
the condition of the bone-marrow as indicated in the peripheral blood 
proved to be the best guides to the progress subsequent to transfusion; 
but in some cases the results far exceeded expectation and in others 
they were disappointing. 

Selection op Donors. 

The donor should be a healthy adult, and the loss of such amounts 
as I have generally used (250 c.c.) is never felt. In America large 
quantities, even up to 1,800 c.c., have been taken, and although such 
loss must debilitate the donor, there is probably no objection to taking 
as much as 500 c.c. at one time. 

McClure has recently recorded the transmission of syphilis from 
•donor to patient. The donor, who had denied all possibility of infec¬ 
tion, had a primary sore at the time of operation, and six weeks later 
both the donor and the patient, who was suffering from pernicious 
anaemia, simultaneously developed secondary eruptions. It seems 
unlikely that syphilis would be transmitted by a donor, who, on careful 
■examination, showed no signs of disease, but it is desirable that a 
Wassermann reaction should be done on the blood if time and facilities 
permit. In most cases, however, the donor is a relative or friend of the 
patient, and he may be expected to answer questions frankly if the 
danger involved is explained to him. 

McClure also reports the transmission of malaria from a donor 
in whom the disease was quiescent to a patient in whom it flared up. 
But these two cases are the only instances I can find of the transmission 
of disease. 

If the prospective donor is found to be healthy his blood should be 
tested with that of the patient for isoagglutinins and isohaemolysins. 
Landois, in 1875, was the first to recognize the incompatibility of 
certain bloods, and Landsteiner, in 1901, divided individuals into three 
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groups, according to the isoagglutinative properties of their bloods. In 
1910 Moss recognized a fourth group, and the accompanying chart shows 
the reactions of the various groups (Chart I). 


Group 

I 

II 

III 

IV 


Chart I. 


iM*rum agglutinates 

Nil 

I and III 
I and II 
I, II, and III 


Corpuscles agglutinated by 
II, III, and IV 
III and IV 
II and IV 
Nil 


Chart II. 
Corpuscles 



T. B. 
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1 
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i 
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— 
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1 
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■ 
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— 
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A 
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AA 
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— 

B. ... 

A 
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a 

AA 
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— 

— 

— 

L. ... 

2 

D 

AA 
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— 

— 

AA 

— 

— 

— 

— 

— 

— 

CC 

K 

M N. F. ... 

AA 

AAA 

AA 

AA AA 



— 

__ 

— 

— 

— 

V. ... 

AA 

1 

AAAA 

AAA 

AAA AAA 

AA 

1 

— 

— 

— 


— 

A. 

AAA 

AAA 

AAA 

AA AAA 

AAA 

— 

... 

— 

— 


— 

E. G. D. 

AAA 

AAAA 

AAA 

AAA ! AAA 

AAA 

— 

1 


I 

_ 


— 

H. S. ... 

AAA 

AAA 

AAA 

AAA 1 AAA 

AAA 

— , 

— 

— ■ 


— i 

— 

T. 

AAAA 

AAAA 

AAAA 

AAAA AAAA 

AAA 

— ; 

— i 

— 

- 


— 

C. S. ... 

AAAA 

AAAA 

AAAA 

AAAA AAAA 

1 

AAA 

” 1 



— 

— 



a = very slight but definite agglutination. 
A = W 9 ll- marked agglutination. 

A AAA = complete agglutination. 


Chart II shows the result of testing together twelve specimens of 
blood. The first person belongs to Group I and possesses no agglutinins, 
but his corpuscles are agglutinated by the serum of all persons in other 
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groups. The next four persons belong to Group II, the sixth to Group 
III, and the last six to Group IV. It should be noted that the fourth 
person (B.) slightly agglutinates the corpuscles of someone belonging to 
the same group, and it may be noted, too, that two of the specimens 
belonging to different groups, one (A. R. D.) in Group II and one 
(E. G. D.) in Group IV are from brothers. The technique employed 
in making these tests was that described by Dudgeon and Wilson. 

These four groups described have been supposed to be sharply defined 
so that all bloods falling into one group are mutually compatible, while 
they are incompatible with all bloods in the other groups. It will be 
seen that if this were true the group to which any blood belonged could 
be fixed by testing it against a known blood belonging to either Group II 
or Group III. My own observations, however, show that a certain 
amount of overlapping of the groups occurs, and this is well illustrated 
by Chart III, in which it will be seen that Mrs. H. belongs to Group II, 
so that her serum agglutinates the corpuscles of the persons in Group 
III but has no influence upon those of her own group. Mr. H.’s cor¬ 
puscles, then, should be unaffected by the sera of Group III, but it was 
found that two of the Group II sera produced slight agglutination, while 
of the Group III sera one failed altogether to agglutinate, and the other 
two acted no more strongly than the sera of Group II. 

It is generally admitted, moreover, that different bloods contain 
different amounts, as well as different kinds, of agglutinin, and that the 
amount of agglutinin in a single blood may vary slightly from time to 
time. That these variations may be sufficient to obscure the true 
grouping of a particular blood is illustrated by the case of the patient 
C. S., who was transfused from the donor N. H. (see Chart III). 

Case III .—On November 1, 1915, C. S., a patient suffering from per¬ 
nicious anaemia under the care of Dr. Foiling in the Metropolitan Hos¬ 
pital, received 250 c.c of blood from N. H., after the usual tests had 
shown the absence of agglutinins and haemolysins. The red cells were 
immediately raised from 625,000 to 810,000, but a week later they had 
fallen to 600,000, and the patient appeared to have derived no benefit 
from the operation. There was, however, no unfavourable reaction of 
any kind. On November 22 the operation was repeated. When the 
patient had received about 20 c.c. of blood he complained of feeling 
faint, and became even more pallid. As the transfusion continued his pulse 
became very feeble, he retched and vomited violently, his face became dis¬ 
tinctly puffy, and his skin was covered with cold sweat. When he had 
received about 100 c.c. he complained of pain in the sacral region, and this 
quickly became so intense that he could only be quieted with morphia; 
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250 c.c. of blood were given, and a few hours afterwards the patient began 
to pass haemoglobin in the urine. Twelve hours later he was a deep yellow 
colour, and slightly cedematous all over, but he said that he felt much 
better. The haemoglobinuria ceased after thirty-six hours, the yellow 
colour and the oedema disappeared in the course of about three days, 
and the patient's general condition steadily improved until six weeks later, 
when he left the hospital for domestic reasons, he had just over 3,000,000 
red cells per cubic millimetre and 75 per cent, of hemoglobin. (It is 
interesting to note the improvement which followed transfusion in this case 
in spite of immediate hemolysis of the transfused blood.) 

Subsequent examination of the blood revealed the fact that C. S. 
belonged to Group IY and N. H. to Group III, but apparently N. H.’s 
corpuscles were not very susceptible to agglutination, and the titre of 
C. S.’s serum at the time of the first transfusion must have been so 
low as to give no agglutination by the ordinary tests. It appears, 
therefore, that a single examination is not always sufficient to estab¬ 
lish the compatibility of two bloods on all future occasions. 


Chart III. 
Corpuscles 



A. E. S. 

Mr. H. 

A. R. D. 
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Mrs. H. 
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H 
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N. F.... 

AAA 

AAA 

AAA 

AAA 

a 



! 


L. F. ... 

AAA 

AAA 

AA 

AA 

— 

— 


— 

— 

N. H.... 
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A 

a 

- 
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— 
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i 

! 
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i 
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A 

1 

A 

AA 

AA 



a = very slight but definite agglutination. 
A = well-marked agglutination. 

A AAA = complete agglutination. 
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There is no evident familial grouping of bloods. I have already 
remarked that two of the bloods in different groups in Chart II belong 
to brothers and I have observed such differences in several other cases, 
but, unfortunately, opportunity has not permitted a further study for 
determining whether similarity or dissimilarity of blood reactions 
accompanies other physical features. 

The group to which the blood belongs does not appear to be deter¬ 
minable at birth. Cherry and Langrock recently examined the blood 
of thirty-four infants, each against the blood of its own mother, without 
finding a single instance of agglutination. Hektoen states that the 
reaction of the child’s blood is evident by the sixth year, and other 
observers have found the grouping to be apparent even before this, but 
it is useful to know that an infant may be safely transfused from its 
mother without performance of the usual tests. 

Haemolysins are found less frequently than agglutinins and it is 
established that they never occur without agglutinins. Ottenberg, 
Kaliski and Friedman, experimenting on dogs, found that haemolysins 
were sometimes developed in the serum after repeated transfusions of 
agglutinable cells, but they were never developed by the transfusion of 
non-agglutinable cells. It is possible that the patient, C. S. (Case III), 
developed a haemolysin, or more haemolysin and more agglutinin, as a 
result of the first transfusion. 

It has been noted by several observers that, as in Case III, haemolysis 
following transfusion may be a much more violent phenomenon than 
haemolysis of the same blood in vitro, and even a slight degree of 
agglutination of the proposed donor’s corpuscles should be viewed with 
suspicion, for the danger is not one to be lightly regarded. Bernheim, 
collecting 800 reported cases of transfusion, found fifteen instances of 
macroscopic haemolysis. Among these there were four deaths, three in 
cases in which no preliminary tests had been made and one in which 
it had been found that the donor’s cells were slightly agglutinated 
by the patient’s serum. There can be n<? doubt that a much higher 
proportion of disasters would have occurred but for the safeguard of 
preliminary tests. 

Moss showed that antihaemolysins are always present in blood the 
red cells of which are haemolysed by the serum of another individual. 
The presence of the antihaemolysin and the dilution of the transfused 
blood by the blood of the recipient probably explain the fact that it is 
less dangerous to introduce a blood containing haemolysins for the 
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patient’s corpuscles than to introduce one of which the red cells are 
destroyed by the patient’s serum. 

I know of no immediate phenomena resulting from the introduction 
of cells which are agglutinated without being hsemolysed by the 
recipient, nor indeed is it known whether isoagglutination occurs in 
the circulation. On one occasion, in the absence of a more suitable 
donor, I gave a patient 100 c.c. of blood the red cells of which he 
agglutinated. He was not benefited, but on the other hand he exhibited 
no unfavourable reaction. Nevertheless, it is undesirable to run risks 
by employing a donor belonging to a different group to the patient 
except in cases of extreme urgency and then the risk will be least if the 
donor belongs to Group IV, so that his own cells cannot be agglutinated 
or hsemolysed. Or if in such cases the grouping of the bloods of both 
donor and recipient is unknown and testing is impracticable, a small 
preliminary transfusion should be done half an hour before the main 
mass of blood is transfused, so that gross incompatibility may be recog¬ 
nized in time. 


Reactions following Transfusions of “Compatible” Blood. 

Even in those cases in which both donor and recipient have been 
found to belong to the same group, febrile reactions are apt to follow 
transfusion. Among my own cases rigors have occurred in about 10 per 
cent., fever in about 25 per cent., and these figures agree closely with 
those published by most observers. The rigors have followed within 
half an hour of the transfusion and the temperature in the febrile 
reactions, apart from the sudden rise accompanying the rigor, has 
usually reached a maximum of 102° F. to 103° F. on the following day, 
subsiding within forty-eight hours. 

It has been suggested that the fever is due to incipient coagulative 
changes in the transfused blood and some support is lent to this view 
by the fact that rigors are common after intravenous injection of 
defibrinated blood. Moss noted rigors and transient fever in the 
majority of seventy-five cases which he treated by this method without 
other untoward results. But I have noticed a minute trace of coagulum 
remaining in my apparatus after transfusion on several occasions 
although no reaction followed in the patient; and Lindeman, in a series 
of 108 transfusions, observed that febrile reactions, with or without 
rigors, occurred much less commonly when the donor was a relative of 
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the patient than when he was an “ alien,” and this although incom¬ 
patibility due to agglutination or haemolysis has been ruled out in every 
case. 

In some of my cases in which the patient has been transfused twice 
from the same donor, a febrile reaction has followed the first transfusion 
but not the second; in other cases no reaction followed on the first 
occasion, while the second was succeeded by fever. But only in one 
case have the symptoms been at all alarming. 

Case IV. —A. C., aged 38, suffering from pernicious anaemia, was admitted 
to St. Bartholomew’s Hospital under the care of Dr. Morley Fletcher. During 
a previous admission I had twice transfused him from his brother with marked 
benefit, the red cells rising from 500,000 to 3,800,000 per cubic millimetre, and 
the haemoglobin from 16 to 86 per cent, during the course of seven weeks. 
He was now transfused with 275 c.c. from another donor who had made a 
long journey for the purpose and whose blood had been found to be compatible 
a week previously. Within fifteen minutes of the completion of the operation 
the patient had a rigor and his temperature rose steadily until it reached 
105° F. three hours later. He became delirious and on the day following the 
operation the yellow colour of the skin was much deeper than before, but the 
blood serum showed no trace of haemoglobin. The most alarming symptom, 
however, was complete anuria, which lasted for forty-three hours after the 
transfusion. The urine passed subsequently contained an excessive amount 
of urobilin but not an unusual amount for a case of pernicious anaemia. The 
temperature fell slowly, reaching normal three days after the transfusion. 
But the subsequent rise in the number of red cells and the amount of haemo¬ 
globin was slight and transient and the patient is about to be transfused 
again. Unfortunately, owing to the remoteness of the donor, I have been 
unable to repeat the agglutination tests in this case. 

There are, therefore, certain reactive phenomenon which we cannot 
at present avoid, although the frequency of their occurrence is said to 
be diminished by the choice of close relatives of the patient as donors. 
The chief dangers may be eliminated by careful testing for agglutinins 
and hsemolysins, but it may prove desirable to investigate other factors 
of which we as yet know nothing, not merely for the sake of avoiding 
accidents but also to determine whether a given donor is likely to afford 
the maximum benefit in a particular case. 
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Dosage. 

The amount of blood to be transfused depends upon the purpose of 
the transfusion, and in cases in which a considerable transfusion is 
proposed without the immediate object of increasing the red cell content 
of the blood it may be advisable to bleed the patient before the operation 
in order to avoid overloading the circulation. 

For the arrest of spontaneous haemorrhage small doses of blood, even 
20 c.c., will sometimes suffice, whereas in the treatment of acute 
anaemia due to haemorrhage, the blood lost should be replaced as fully 
as possible, with due regard to the danger of dilating an enfeebled 
heart. 

But great uncertainty exists as to the optimum dosage in the treat¬ 
ment of chronic anaemias. There is a tendency now to the belief that 
large single transfusions are less beneficial, so far at least as stimulation 
of the bone-marrow is concerned, than are small or moderate repeated 
transfusions, and I notice that the results which I have obtained in 
cases of pernicious anaemia with 250 c.c. doses compare favourably, even 
after a single transfusion, with those reported in America after such 
massive doses as 1,000 c.c. or more. Careful and prolonged trial of 
different doses administered at various intervals is necessary before 
more can be said as to the best routine to employ, but the following 
case is interesting as illustrating the apparent value of very small 
doses. 

Casey. —A. P., aged 38, was admitted to the Metropolitan Hospital on 
May 14, 1914, under the care of Dr. Langdon Brown, suffering from haemor¬ 
rhage from the nose and gums, extensive purpura, spontaneous bruising and 
haematuria. No cause for the disease could be discovered. The symptoms 
were of sudden onset, and the epistaxis and bleeding from the gums persisted 
steadily after admission and in spite of treatment. After two months the 
patient's blood was reduced to under 500,000 red cells per cubic millimetre, 
and 12 per cent, haemoglobin. At this stage small injections of blood were 
commenced, 20 c.c. being administered by syringe at intervals as shown on 
the chart. The course of the anaemia will be seen: progress was interrupted 
by a recurrence of spontaneous haemorrhage, by an attack of influenza and 
by a profuse haemorrhage after extraction of several teeth, but a year later the 
patient returned to work with a red cell count of 4,700,000 per cubic millimetre 
and 95 per cent, haemoglobin. He has remained at work ever since, and his 
general health is good but the blood, although it contains 100 per cent, of 
haemoglobin, shows at present only 3,500,000 red cells per cubic millimetre. 
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At each of the points indicated by an arrow 20 c.c. of normal blood were 
injected intravenously. 


Methods of Transfusion. 

The first consideration is to prevent coagulation of the transfused 
blood, the second to determine the amount which passes from donor to 
patient. The methods which have been employed may be classified 
as follows:— 

(1) Direct .—By anastomosis of vessels, with or without a cannula. 

(2) Indirect. —(i) By syringe : (a) syringe transferred from needle 
in vein of donor to needle in vein of recipient; ( h) syringe with two- 
way tap leading to veins of donor and recipient, (ii) By use of a 
receiver : (a) with paraffin lining; (6) with addition of an anti¬ 
coagulant. 

I have not attempted vascular anastomosis. The method is 
advantageous in avoiding exposure of the transfused blood, but it 
requires great surgical skill and the damage done to the blood-vessels 
employed is a serious drawback so far as the donor is concerned, while 
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it may prove disadvantageous to the patient if the operation has to be 
several times repeated. And further, no exact determination of the 
amount of blood transfused is possible. 

The syringe method, popularized by Lindeman, requires two skilled 
operators, several other assistants, and a large number of expensive 
syringes which are easily broken. But given these various requirements 
the method is a good one. 

The mechanical difficulties in connexion with the two-way tap are 
very great. 1 have had several taps made but finally discarded them 
in favour of a method employing a receiver. 

The paraffin-lined apparatus of Satterlee and Hooker requires 
elaborate precautions and coagulation is very liable to occur, whereas 
the use of an anticoagulant renders transfusion a simple matter. 

Satterlee and Hooker have employed hirudin to prevent coagulation 
with satisfactory results, but it is difficult to guarantee the absence of 
toxic substances in the hirudin and serious symptoms have occurred 
in some of the later cases in which it has been employed. 

Two years ago Weil published his experiments on the transfusion 
of exsanguinated animals with citrated blood, and since then I have 
employed sodium citrate in twenty-nine transfusions. At the same 
time it has been very extensively used in America and its convenience 
is generally recognized, although some workers assert that it has a 
toxic action when used in adequate doses. All the clinical as well as 
the experimental evidence is opposed to this assertion. Weil recom¬ 
mended a 10 per cent, solution of the citrate, which is sufficiently 
nearly isotonic with the blood to avoid causing haemolysis, and one part 
of this almost always prevents coagulation when mixed with ten parts 
of blood. Smaller quantities of citrate will often suffice, but a higher 
proportion has no disadvantages so far as I can determine. Salant and 
Wise have shown that the toxic dose of sodium citrate in dogs and cats 
is far greater than this, and Weil states that the coagulation time of the 
recipient is actually lowered by transfusion of citrated blood. 

It may be questioned whether the citrate, by merely inhibiting the 
final stage in the process of coagulation, masks the preliminary stages 
which have in themselves rendered the blood toxic, but even if this is 
so the dangers involved are not great and the value of the transfused 
blood is not evidently diminished. 

The apparatus which I employ sucks the blood from the vein of the 
donor into a glass receiver, while a graduated stream of 10 percent. 
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solution of sodium citrate mingles with the blood as close as possible to 
its exit from the vein. When the required amount of blood has been 
withdrawn suction is stopped, the stream of citrate solution is cut off, 
the needle is removed from the vein of the donor and introduced into 
the vein of the patient, and the blood is gently pumped from the 
receiver. By this method the time employed in withdrawing and 
transferring 250 c.c. of blood is usually about fifteen minutes. 

Summary. 

(1) Transfusion has been successfully employed in the treatment of 
various kinds of anaemia and in the arrest of spontaneous haemorrhage. 
It has also yielded promising results in cases of serious infection and in 
certain toxaemias. 

(2) The ultimate prognosis in cases of anaemia depends upon the 
power of reaction in the bone-marrow and this can only be adequately 
determined by observing the results of treatment. 

(3) In cases of pernicious anaemia both increased red cell production 
and diminished red cell destruction may result from transfusion. 

(4) In cases of pernicious anaemia the age of the patient, the 
duration of the disease, and the condition of the bone-marrow as 
indicated in the peripheral blood, have hitherto proved to be the best 
guides to the progress subsequent to transfusion. 

(5) The optimum dosage for transfusion is not yet determined, but 
it is probable that moderate repeated doses are preferable to large 
single doses in the treatment of chronic anaemias. Very small doses 
may sometimes be of value. 

(6) The donor should be a healthy adult with negative Wassermann 
reaction. The serum of the donor should not agglutinate the corpuscles 
of the patient, and the serum of the patiqnt should not agglutinate 
the corpuscles of the donor. Agglutinins should be excluded by tests 
done immediately before the transfusion, and a single examination 
is not sufficient to establish the compatibility of two bloods on all 
future occasions. If agglutinins are absent, heemolysins will also be 
absent. 

(7) If there be great urgency, and testing of the blood of patient and 
donor be impracticable, a small preliminary transfusion should be done 
half an hour before the main mass of blood is transfused so that gross 
incompatibility may be recognized in time. 
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(8) Febrile reactions occur after about 25 per cent, of transfusions, 
even though the bloods of donor and patient have been proved to be 
“ compatible.” Rigors occur in about 10 per cent, of the cases. 

(9) It may prove desirable to investigate the bloods of donor and 
patient with regard to factors of which we as yet know nothing, not 
merely for the sake of avoiding accidents, but also to determine whether 
a given donor is likely to afford the maximum of benefit in a particular 
case. 

(10) The indirect method of transfusion, employing a glass receiver 
and sufficient sodium citrate to prevent coagulation of the transfused 
blood, is simple and involves no special dangers. 
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DISCUSSION. 

Dr. O. Leyton: Di\ Sfcansfeld told us that in one case in which 
subsequent examination showed that the bloods were not well matched, 
the transfusion was followed by cramp and vomiting. Some years ago 
I transfused a patient suffering from severe pernicious anaemia with the 
blood from the only case of erythraemia available at the time. After an 
ounce or two of blood had been injected the patient complained of very 
severe pains all over him. The transfusion was stopped and the pains 
subsided within a few minutes. The patient improved to so great an extent 
that he asked for a second transfusion. On this occasion between 3 and 
4 oz. were injected, which led not only to severe pains but also to nausea, 
vomiting and retching, accompanied by a tachycardia which gave rise to 
grave anxiety. Recovery was complete two hours after the transfusion. 
My impression is that the condition is similar to caisson disease and is pro¬ 
duced by clumps of red cells temporarily obstructing vessels of the central 
nervous system. During the last three months I have given nineteen massive 
transfusions to a patient suffering from intense pernicious anaemia whom 
many at one time considered moribund. The usual remedies had proved of 
no avail. I found that in this case large quantities of blood, not less than a 
pint, seemed to do at least four times as much good as half that quantity. The 
multiple syringe method was adopted, to begin with ; difficulty arose due to 
the blood clotting in the needle in the donor’s vein. This was overcome by 
using a double needle; the inner one could be removed and replaced by a 
clean one without disturbing the outer. The same kind of needle was used 
in the patient; by these the trouble of clotting was completely removed and 
on many occasions, with the skilled assistance of Dr. Panton, I have transferred 
640 c.c. of blood from the donor to the patient within half an hour. My 
experience has been similar to that of Dr. Stansfeld in that even when the 
bloods matched perfectly, rigors and pyrexia have followed. It occurred to 
me that the symptoms were in some ways similar to those in anaphylaxis 
and therefore, remembering the observations of Professor and Dr. Helen 
Leyton, I injected hyoscine methyl bromide, with a very small dose of 
morphine, into the patient half an hour before the transfusion. The results 
have been most satisfactory. Shortly after the transfusions the colour of the 
urine has been even darker than usual, suggesting that the foreign red cells 
were rapidly destroyed. Evidence of this was forthcoming from red cell 
counts. The day following the transfusion there was a great increase which 
often disappeared in a few days. This led to my giving the transfusions at 
very short intervals. The red cells gradually rose to 3,000,000 and the 
haemoglobin to 60 per cent, and then I thought it wise to have the spleen 
removed. The patient is now convalescent from the operation and has lost 
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completely the yellow colour so characteristic of pernicious anaemia. The 
other conditions in which Dr. Stansfeld has found transfusion beneficial 
suggest a wide future for the treatment, and I have every expectation and 
hope that a new and satisfactory'method of assisting recovery has been 
brought to the notice of the profession by Dr. Stansfeld. 

Dr. F. Parkes Weber : I should like to ask Dr. Stansfeld whether he 
has tried the effect of intramuscular injections of the patient’s own defibrinated 
blood. I mean to say, whether he has withdrawn some blood from one of 
the patient’s- veins, defibrinated it, and injected the defibrinated blood back 
again into the patient (into the gluteal muscles). I do not refer to cases of 
severe anaemia, but I understand that such a method of treatment has been 
tried in cases of very troublesome pruriginous, purpuric and erythematous 
eruptions, &c., and that some good results- have been claimed. 

Dr. Langmead: Has Dr. Stansfeld any experience of the use of this 
jnethod of treatment in the haemorrhagic disease of the newly born? The 
condition is one which has been treated by transfusion, by injection of blood 
serum, and by intramuscular injections of blood and the results in each of 
these forms of treatment have been very encouraging. At one time regarded 
as an almost fatal condition, its prognosis has been quite altered by these 
means, and if the cases are treated early enough, the infants’ lives are 
usually saved. It would appear that in such cases a deficiency of bodies 
necessary for sufficient coagulation is made up. 

Dr. STANSFELD (in reply): With regard to the wide application of trans¬ 
fusion in the treatment of disease, it should be remembered that the blood is 
an exceedingly complex substance, and that different elements in it may be 
responsible for benefiting very different conditions.. The scope of transfusion 
is not yet determined but so far as the anaemias are concerned, transfusion, 
by stimulating the bone-marrow, might be of value in very varying conditions. 
It is certainly not to be looked upon, however, as a panacea for all anaemias. 
I do not think that the cases of pernicious anaemia which I have treated were 
essentially different from those cases which are amenable to ordinary methods 
of treatment. They differed rather in degree and apparently unfavourable 
cases were chosen, partly because it was thought they would afford a better 
test of the method, partly because of the difficulty experienced in obtaining 
permission to try it. I am indebted to Dr. Langdon Brown for the first 
clinical material placed at my disposal. The difficulty experienced in pro¬ 
curing donors accounts for the fact that I began by using comparatively 
small doses, and I have thought it well not to vary the dose in so small a 
number of cases. I have no personal experience of such doses as Dr. Leyton 
has used. I shall be very interested in trying his method of preventing 
rigors. It was melaona neonatorum, to which Dr. Langmead has referred, 
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which I had in my mind when I pointed out the advantage of knowing that 
infants may be safely transfused from their mothers without preliminary 
testing of the bloods. If the child has lost much blood the mothers 
corpuscles will be of value, but if the condition is seen very early an intra¬ 
muscular injection of blood may suffice. This is very easily given and causes 
very little pain. I have given as much as 250 c.c. of blood into the buttocks 
of an adult on a single occasion without causing more than a few minutes’ 
pain. In reply to Dr. Weber, I have tried autoserotherapy in one case of 
urticaria without benefit. In one very troublesome case of urticaria trans¬ 
fusion apparently brought about a brilliant result, but my results with blood 
and serum therapy in cases of skin disease have been inconstant and on the 
whole disappointing. 
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-, symptoms of, in pregnancy, comparison of two cases, Obst. 43 
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-, relation of peri-dental gingivitis to (Frank E. Taylor and W. H. McKiustry), 

Laryng. 43 ; Odont. 8 

---, cases illustrating, Laryng. 45, 46 

-, treatment by mouth-washes, Odont. 16 

-, local, Odont. 16 

Angio-fibroma, diffuse, growing into uaso-pharynx. case termed naso-pltaryugeal fibroma to 
be described as, Laryng. 102 
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Anglo-Saxon medical literature, Hist. 109, 110 

-, characteristics of, Hist. Ill 

-, collection of, and material relating to, Hist. Ill 

-, herbal remedies in, Hist. Ill, 115, 119, 158, 159 

-, influence of Salernitan medicine on, Hist. 115, 157-160 

-medicine, characteristics of, Hist. 116 

Animals, avoidance of poisonous plants by, how learnt, Hist. 25, 26 

-, food of, knowledge as to, why important to primitive man, Hist. 26 

-, healing practices among, Hist. 31 

-, poisonous plants eaten by, with impunity. Hist. 25 

-, safety of fruits as food tested on, Hist. 26 

Ankle-joint and wrist-joint, fleximeter for measuring angle of movement of, Bain. 65, 66 

-, osteo-arthritis at front of, following horse-kick, Klectr. 113, 114 

-, osteophytic growths of, following injury, Electr. 113 

Ankle-joints, abnormal flexibility of (“ atony ”) in cerebral diplegia (P. Parkes Weber), 
Child. 17 

Ankylosis and anarthrosis, distinction between, Path. 65, 68 

-, hereditary, of proximal phalangeal joints, Path. 65 

Anta, origin of venesection attributed to, Hist. 11 
Ante-natal clinics, establishment of, Obst. 46, 47, 76 

-hygiene, see Hygiene , ante-natal 

-pathology, see Pathology , ante-natal 

Anthracene, useless for destruction of lice in clothing in wear, Epid. 82 
Anthropological researches on brain pattern, conclusion arrived at from, Psych. 35, 38 
Antigen, tubercular, effect on cells in acnitis, Derm. 41 

-, how acquired in patients suffering from acnitis, Derm. 42 

Antiheemolysins, when present in blood of patient after transfusion, Therap. 8 
Antisepsis vaccine, preliminary injection in gunshot injuries of shoulder- and elbow-joints 
with septic infection, Surg. 114 

Antiseptics, failure of, in treatment of impetigenized form of soborrhcea, Derm. 135, 150 
-, superiority over saline in sterilization of wounds, Surg. 26 

Antitryptic power and alkalinity of circulating blood in cases of gas gangrene, measurements 
of, R.S.M. Lect. 28 30 

-, data furnished by, R.S.M. Lect. 31, 32 

-and blood alkalinity, measurements of, made upon heavily infected patients not 

affected with gas gangrene, and gas gangrene patients respectively, R.S.M. Lect. 27, 28 

-and chemical reaction of serum from animals injected with culture of bacillus of 

Welch, R.S.M. Lect. 18-21, 23, 25 

-of blood, culture of bacillus of Welch largely governed by, experiments showing, 

R.S.M. Lect. 11-14 

-of normal men, of slightly-wounded men, of heavily-wounded men, excluding 

those suffering with gas gangrene, measurements of, R.S.M. Lect. 27 

-of oedema fluid in animals inoculated with cultures of bacillus of Welch, R.S.M. 

Lect. 25, 26 

Antrum (maxillary), choanal polypus originating in, specimen (W. Jobson Horne), Laryug. 65 
-(left) and left ethmoid, epithelioma of, case shown four years after Moure’s opera¬ 
tion (lateral rhinotomy), (Sir StClair Thomson), Laryng. 57 

-, operation on, osteomyelitis following, Laryng. 109, 110 

-, polypus of, localization, test for, Laryug. 70 

-(right), carcinoma of, treatment by lateral rhinotomy (Moure’s operation), (Irwin 

Moore), Laryng. 60 

-ethmoid, and nasal cavity, round-celled sarcoma of, case shown two months 

after Moure’s operation (lateral rhinotomy) (Sir StClair Thomson), Laryng. 58 

-, foreign body in, for twenty five years, causing facial neuralgia, discovered by 

X-rays and removed by operation through canine fossa (Irwin Moore), Laryng. 26 
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Antrum (maxillary) (right), sarcoma of, removal by lateral rhinotomy (Moure’s operation) 
(Irwin Moore), Laryng. 29 

-, suppuration of, large choanal polypus removed through mouth in case of, 

(Sir StClair Thomson), Laryng. 24 

-, sarcoma of, treatment by radium, Laryng. 31 

-, seat of origin of choanal polypus, Laryng. 25 

-, suppurating, source of dental infection, Ophth. 49 

Anus, imperforate, association with congenital occlusion of duodenum, Child. 131 
Aortic regurgitation, patients with skin gummata do not develop, Derm. 137 
Aphasia, absence of, in congenital alexia, with agraphia (congenital word- and letter- 
blindness) (F. Parkes Weber), Child. 122 

-following cerebral injury by shrapnel bullet, case, Neur. 36 

Aphonia, case (G. C. Cathcart), Laryng. 122 

-following shell shock, largely due to suggestion, Otol. 93 

-, functional, following displacement of uterus, Laryng. 1 

Aphrodisiac qualities, supposed, of placenta, Hist. 17 
Appendicitis and otosclerosis, simultaneous occurrence, Otol. 34 
-simulated by malaria, two cases, Med. 42, 43 

Appendix, vermiform, abscess, operation for; prevention of post-operative tympanites, 
Obst. 147 

-, decidual reaction on serous coat of, Obst. 138, 139 

-, gangrenous, removal, in treatment of diffuse peritonitis, Obst. 152 

-, operation on, insertion of Paul’s tube into upper end of ileum ; second operation ; 

recovery, Obst. 149 

-, removal of, in female child, insertion of Paul’s tube in cspcum, fatal termination, 

Obst. 146 

Apraxia, right motor, hemianopia with, Neur. 18, 20 
Arabic, early medical translations from, Hist. 95, 96 

-scientific writings, introduction into Europe, Hist. 108, 109 

Aristotle, antidotes to snake-bites used by animals, Hist. 29 
-, spurious epistle of, “ Do sanitatis tuenda,” Hist. 114 

Arm, artificial, careful testing necessary in respect of work to be performed, Bain. 83 

-, fixation of, splints used in, after excision of infected shoulder-joint, Surg. 115 

-, neuralgia of, accompanying fixed erythema of palms, Derm. 57, 58 

Arms, artificial, for mechanical and agricultural work, demonstration of, Bain. 83 
Armstrong-Jones, Sir Robert.—D iscussion on practice of medical electricity (Electrical 
Department at St. Bartholomew’s Hospital), Electr. 92 
Army, British, scabies in, during the war, Derm. 123 

-Corps, treatment of scabies at stations for each, Derm. 123, 153 

-, French, scabies in, lessening of, Derm. 123 

-sanitation at base camp (C. G. Moor), Epid. 1 

-, Serbian, case mortality of typhus fever in, Epid. 113 

Aron, M., and Sencert, L., case of ovarian pregnancy (abstract), Obst. 174 
Arsenic and quinine in treatment of malaria, Med. 47 

-, milder compound of, needed in treatment of tabes, for introduction into cerebrospinal 

fluid, Neur. 7, 8 

-, solution of, for poisoning flies at base camps, Epid. 10 

Arsenical poisoning complicating treatment of syphilitic disease (gumma) of larynx by 
tracheotomy and galyl injections, recovery (Irwin Moore), Laryng. 118 

-following tracheotomy and galyl injections, symptoms, Laryng. 118 

-paste in treatment of epithelioma of hand, Derm. 82, 83 

Arteries, ciliary, anterior and posterior, anatomical relations, Ophth. 55 

-, indenting veins sign of high tension in retinal vessels, Ophth, 37, 39 

-, ligature of, incidence of gas gangrene not specially increased by, Surg. 35, 37 

-, optostriate, filled with pigment granules, Path. 82, 83 
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Arteries, radial and ulnar, involvement in wound, with gas gangrene, Surg. 34 
-, retinal, tortuosity of, sign of sclerosis, Ophth. 35 

Arterioles, small, small cerebral vessel breaking up into leash of, from case of gas poisoning, 
Path. 81 

Arteriosclerosis, apparent, recovery from, case, Ophth. 35 

- and increased blood-pressure in retinal vessels, pitfalls in diagnosis between, Ophth. 

39, 40 

-, prognosis, Ophth. 35, 40 

-, retinal signs of, compared with those due simply to increased blood-pressure (P. C. 

Bardsley), Ophth. 34-42 

Arteriosclerotic disease in connexion with intermittent claudication of left lower extremity, 
Clin. 38 

Arteritis obliterans, non-syphilitic, of Hebrews, see Thrombo-angiitis obliterans 
-, peripheral, of malarial origin, Med. 44 

Artery, brachial, involvement in wound, with and without gas gangrene, Surg. 34 

-, thrombosis following bullet wound, recovery, Surg. 36 

-, wound of, followed by gas gangrene of mild type, Surg. 35 

-, femoral, superficial, involvement in wound, without gas gangrene, Surg. 33 

-, popliteal, involvement in wound, with and without gas gangrene, Surg. 33 

-, ligature in fatal case of gas gangrene, Surg. 36, 37 

-, retinal, high blood-pressure in, question of sclerosis of vessel wall must be determined 

by ophthalmoscope, Ophth. 39 

-thyroid, superior, fatal haemorrhage from gunshot wound involving, specimen from case 

of (H. Lawson Whale, shown by Dundas Grant), Laryng. 73 

-, tibial, posterior, involvement in wound, with gas gangrene, recovery, Surg. 33 

-, ulnar, involvement in wound, with and without gas gangrene, Surg. 34 

Arthritis, classification confusing, Electr. 119 

-, coccus producing, Ophth. 52, 53 

-, conditions of, association of iritis with, Ophth. 51 

-, bacterial origin, Ophth. 51 

-, trauma in, aetiology of (Martin Berry), Electr. 105 

-ossificans, term suggested for traumatic joint changes, Electr. 120 

-, rheumatoid, unsuitability of, for electrical treatment, Electr. 90 

-, treatment at Granville Canadian Hospital, results of cases discharged after, Bain. 18 

-by mineralized baths, body should not be dried after, Bain. 40 

-, two distinct types from X-ray point of view, Electr. 119 

Arthro-dynamometer, for measurement of strength of limbs, Bain. 67, 68 
Ascaris megalocephala , ova of, vulnerability extreme in dividing stage, Electr. 135 
Ascites in tri-nitro-toluene poisoning, three cases, R.S.M. Discussion 25 

-in toxic jaundice of munition workers, R.S.M. Discussion 81 

-of obscure origin, case of (L. Guthrie), Child. 20 

Ascitic fluid in treatment of inoperable cancer, Clin. 24, 25, 26 
Asclepius, animals figuring in legends and symbolism of, Hist. 6 

-, emblematic representations of, in Greek art, Hist. 5 

-, life work and ultimate fate of, Hist. 4, 5 

-, medium of divine origin of Greek medicine, Hist. 4 

-, sanctuary, presence of dogs in, Hist. 5, 6 

-, temple of, sacred serpents kept in> Hist. 7 

Astragalus, osteophytio proliferation on front of articular portion of, Electr. 114 
Astrological circle and circle of Petosiris from MS. 17, St. John’s College, Oxford, Hist. 121 
Astrology, neglect of, in Salernitan writings. Hist. 116 
Ataxy, locomotor, treatment by salvarsan, why discontinued, Neur. 7 

Atmosphere, excessive movements of after shell explosion, conveyed to labyrinth causing 
noise deafness, Otol. 57 

Atresia, congenital, of oesophagus (Edmund Cautley), Child. 49 
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Atropine, application in iritis, Ophtli. 46 

Attlee, J., and Cockayne, E. A., case of family amaurotic idiocy in English child, quoted. 
Child. 102 

Audition, upper limit of, method of taking, Otol. 96 

-range lowered, prognosis of concussion deafness bad with, Otol. 94 

Auditory apparatus, physiological over-stimulation of, noise deafness due to, Otol. 57 

-motor or jump reflex (so-called hyperaeusis) following shell shock, Otol. 116 

-, function of mid-brain, Otol. 115, 116, 117, 118 

-, manifestations of terror in, Otol. 118 

-, neurones concerned in, diagram showing, Otol. 117 

Auricle and meatus, bullet wound (antero-posterior) of, case, Otol. 49 

-, external, warfare injuries of, Otol. 47 

Autoserotherapy, results of, Therap. 18 

Auto-serum in treatment of cancer (epithelioma) of tongue, Clin. 23, 24 
Auto-suggestion and hysteria, deafness due to, Otol. 115 
Avalanche phenomenon exhibited by bacillus of Welch, R.S.M. Lect. 17 
Avebury, Lord, thickness of geological formation, quoted, Bain. 56 
Axillary vein, wound of, recovery, Surg. 36 

Ayur-Veda, sacred medical record among ancient Hindoos, Hist. 3 


Baboons, art of writing formerly believed to be derived from, Hist. 23 
-, circumcision thought to be derived from, Hist. 23, 24 

Bacilli (acid-fast), absence of in atrophic rhinitis (ozeena) in sisters, Wassermann reaction 
positive (Dan McKenzie), Laryng. 9 

-, anaerobic, production of gas in tissues by, Elcctr. 17, 25, 30 

Bacilluria, chronic, during pregnancy, Obst. 48 

Bacillus, Eberth’ 8 , production of anaphylactic shock in guinea-pigs sensitized by, Derm. 44, 45 
Bacillus aerogcnes capsulatus, avalanche phenomenon exhibited by, R.S.M. Lect. 17. 

- 1 cultural experiments in open tubes, R.S.M. Lect. 8 

--results in tube lying flat, R.S.M. Lect. 6 , 9, 10 

-upright, R.S.M. Lect. 6 , 9, 10 

-, culture media for, R.S.M. Lect. 5, 9 

---of, in serum largely governed by antitryptic power of blood, experiments 

showing, R.S.M. Lect. 11 , 12 , 13, 14 

-, cultures of, antitryptic power and chemical reaction of serum from animals 

injected with, R.S.M. Lect. 18-21, 23, 25 
-, Gram-positive, Surg. 30 

-, growth of, in artificial media, conditions governing, R.S.M. Lect. 2 

--in blood fluids, bactericidal factor in, R.S.M. Lect. 8 

-, mechanical factor in, R.S.M. Lect. 9 

-promoted by addition of acid, experiments showing, R.S.M. 

Lect. 15-17 

-in dead body, conditions governing, R.S.M. Lect'. 17-20 

- , producing foaming liver, R.S.M* Lect. 17-20 

-, infection by, produces local and general acidosis, R.S.M. Lect. 24 

-, inoculations of, intravenously, into rabbits, experiments in, R.S.M. Lect. 22 

-, men suffering from wounds infected by, observations on, R.S.M. Lect. 26 

- f number of fertile cultures in unaltered serum and trypsinized serum com¬ 
pared, R.S.M. Lect. 12 

-, subcutaneous inoculation into guinea-pigs and white rats, experiments in, 

R.S.M. Lect. 23 

- 1 volume of dilution taken for, in tubes lying flat, R.S.M. Lect. 7 

-coli, isolation from pus in case of symmetrical gangrene of skin, Derm. 77 

- fallax . Gram-positive, Surg. 30 
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Bacillus fallax , infection in gas gangrene, Electr. 7 

- fusiformis , see Fuso-spirillary organisms 

- Hiblcr IX y impure culture of, Electr. 29 

-in wound infection, Surg. 53, Electr. 9 

-, with gas gangrene, Surg. 40, 45 

-present in severe infected wounds of shoulder and elbow-joint, Surg. 115, 131 

- histolyticus infecting blood, Surg. 50, 51 

---, infection in gas gangrene, Electr. 7, 9 

-present in wound infection, Surg. 41 

- ozdematiens , Gram-positive, Surg. 30 

--in wound infection, Surg. 51, 53 

-infecting blood, Surg. >50 

-, infection in gas gangrene, Electr. 9, 11, Surg. 45, 46 

-, Perez’s, vaccine of, in ozaena, Laryng. 15 

- perfringens and Bacillus sporogenes , mixed infection in gas gangrene, Electr. 9 

-and Vibrion septique , presence of, in fatal case of gas gangrene, Electr. 13 

-, Gram-positive, Surg. 30 

-in delayed wound infection, Surg. 48, 49 

-in severe infected wounds of shoulder and elbow-joint, Surg. 113, 115, 131 

-in wound infection, Surg. 44, 51, 52, 53 ; Electr. 20-24 

-in every case, Surg. 40 

-infecting blood, Surg. 50, 51 

-, infection in gas gangrene, Electr. 6, 7, 8, 9, 11, 13, 1G, Surg. 44 

-, pure culture of, Electr. 29 

-, sporogenes and cedematietis , mixed infection in gas gangrene, Electr. 16 

- proteus in delayed wound infection, Surg. 48 

- pyocyaneus, cases of iritis associated with, Ophth. 52 

-, experimental inoculation producing iritis, Ophth. 56 

-, inhabits alimentary canal, Ophth. 52 

- sporogenes and Bacillus perfringens , mixed infection in gas gangrene, Electr. 9 

-and Vibrion septique , differentiation between, Surg. 30 

-in wound infection, Surg. 40, 51, 53 

-infecting blood, Surg. 50 

-infection in gas gangrene, Electr. 11, 16 

- tetani in delayed wound infection, Surg. 48 

- typhi-exanthematici , question as to specificity, Epid. 104 

Back, wounds of, should be dealt with before laparotomy, Anaesth. 33 
Bacon, Roger, text of Secretum Secretorum edited by, Hist. 95 
Bacot, A. W. —Discussion on aetiology of typhus, Epid. 116 

-, discussion on army sanitation at a base camp, Epid. 14 

-, the louse problem, Epid. 61-94 

Bacteria, arthritic conditions due to, Ophth. 51 

-, bodies resembling, found in lice from cases of typhus fever, Epid. 108 

-, staining of, Epid. 108 

-, movement of, during application of constant current, Electr. 58 

-, reasons for invasion of iris by, Ophth. 55 

Bacterial chart for following progress of wound infections, Surg. 9, 23 
-origin of conjunctivitis, Ophth. 51 

-product, intestinal, factor in causation of acnitis in Egyptian soldier. Derm. 44 

Bacteriological verification relative to suture of wounds, Surg. 8 
Bacteriology of gas gangrene, Surg. 40, 44 ; (K. Goadby) Electr. 25 

Bacteriotropic pressure, lowered, maintenance of microbes alive in internal organs in areas 
of, R.S.M. Lect. 4, 5, 11 

Badgerow, G.—Discussion on laryngo-fissure for epithelioma of larynx, Laryng. 51 
Baines, A. W., 11 Elcctropathology,” theories of, controverted, Electr. 95, 96, 97 
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Bald, leech book of, Hist. 109, 110. 

Baldwin, Aslett. — Discussion on methods of making and closing colostomy opening, 
Proct. 142, 143, 144 
Balkanic rash, see Rash, Balkanic 

Balkans (the), malaria in, appalling number of cases during years 1915-16, Med. 32 

-, tropical diseases in (Aldo Castellani), Med. 31-58 

Balleray, G. H., case of ovarian pregnancy (?) (abstract), Obst. 177 
Balneological treatment, main advantage of, Bain. 40 

-of medical disabilities induced by the war, Bain. 40, 41, 43 

Balsam of Peru and beta-naphthol in scabies, Derm. 152 

Bandaging, tight, avoidance in treatment of fractures complicating gas infection, Surg. 58 
-, causing gas gangrene of wounds, Surg. 39 

Bankabt, A. S. Blundell. —Discussion on lateral curvature of spine, Child. 78 

-, discussion on rare disease in two brothers, Child. 116 

-, and Pritchard, E.—Case of oesophageal stricture, Child. 15 

Banks, A. G., a case of ovarian pregnancy (abstract), Obst. 170 

Barclay, A. E., Captain R.A.M.C.—Further note on a new method of bullet extraction, 
Electr. 103 

Bardney, Lincolnshire, outbreak of cerebrospinal fever at (1867), Epid. 24, 25, 26 
Bardsley, P. C.—The retinal signs of arteriosclerosis compared with those due simply to 
increased blood-pressure, Ophth. 34-42 

Barium chloride, lethal effect of minimal dose introduced into subarachnoid space, Neur. 7 
Barnes, J. A. P.—Discussion on toxic jaundice in munition workers, R.8.M. Discussion 
84, 100 

Barnick, injuries of middle and inner ear in fracture of base of skull, Otol. 21 
Barometric readings in relation to sickness in tri-nitro-toluene factories, R.S.M. Discussion 8 
Barrett, Lady.—Importance of linking up all organisms for maternity and child welfare in 
local health districts, Obst. 62 

Barrie, Howard. —Discussion on a?tiology of typhus, Epid. 117 
Barrows, C. C., case of ruptured ovarian pregnancy (abstract), Obst. 167 
Barthelemy, intestinal bacterial products in acnitis, quoted, Derm. 45 
Base camp, army sanitation at (C. G. Moor), Epid. 1-16 

Bass’s concentration method, modification for separation of helminth ova from faeces, 
M.B.L. 2 

Bath, treatment of wounded and invalided soldiers at, Bain. 34, 35 

-- War Hospital, cases under treatment at, Bain. 19 

-, gift to, Bain. 19, 20 

-, treatment of trench foot at, Bain. 20, 21 

Bathing as prophylactic measure against typhus fever, Epid. 118 

Baths, hot, followed by application of sulphur ointment in treatment of scabies in soldiers, 
Derm. 95, 127 

-in treatment of medical disabilities induced by the war, other methods combined with, 

Bain. 43 

-of irritable heart of soldiers, Bain. 36 

-of neurasthenia, Bain. 36 

-of shell shock, Bain. 36 

-, mineralization of, Bain. 40 

-, substances used for, Bain. 40 

-, mineralized, diseases benefited by, Bain. 40 

-, remedial, local treatment, Bain. 79 

-, sedative treatment, Bain. 78 

-, tonic treatment, Bain. 78 

-, use of, in association with other physical methods in treatment of disabled 

soldiers, Bain. 78 

-, warm, with massage, in treatment of cerebral diplegia, Child. 47 
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Batten, F. E., agency in securing notification of poliomyelitis, Epicl. 32 

-, case of amyotonia congenita, Neur. 47 

-of myasthenia gravis, Neur. 48 

-of pigmented degeneration of the retina, associated with epileptic fits, Ophth. 3 

-, first and second groups of maculo-cerebral degeneration described by, Child. 102 

Batten, G. B.—Discussion on electrical treatment of war injuries, Electr. 60 

-, discussion on origin of electric currents led off from human body, especially in relation 

to “ nerve leaks,” Electr. 101 

-on practice of medical electricity (Electrical Department of St. Bartholomew’s 

Hospital), Electr. 93 

-on war injuries of jaw, Electr. 3 

Batten, Rayner D.—Discussion on case of pigmented degeneration of retina associated with 
epileptic fits, Ophth. 4 

Bayfield, S., “Treatise on Practical Cupping,” quoted, Hist. 92 

Bayliss, W. M., F.R.S.—On the origin of electric currents led off from the human body,. 

especially in relation to “nerve-leaks,” Electr. 95-102 
Baynes, Donald. —Discussion on electrical treatment of war injuries, Electr. 60 
Beard ringworm, Derm. 155, 156 

Bears, hibernation in, phenomena associated with, Hist. 13, 14 
Bed-bug, action of pyrethrum on, Med. 51 

-, feeding habits of, Epid. 67 

-, scarcely affected by iodoform, Med. 51 

-, transmission of typhus fever by, Epid. 116 

Bedding, disinfection against lice by dry heat, Epid. 73, 74 
Bede, Venerable, contributor to medical literature, Hist. 109 
-, “ De phlebotomia ” of, Hist. 152 

Bulben, Frank.— Large vesical calculus, 3£ oz., around a slate pencil, Obst. 7 
Belgian school for re-education of disabled soldiers, Bain. 88 

Beneke, example of embedding of fertilized ovum in blood-clot between tube and ovary 
(abstract), Obst. 179 

Bergonte’s apparatus in treatment of muscles in war injuries, Electr. 43 

-method, cases of nerve shock treated by, Electr. 43 

Beri-beri simulated by polyneuritic type of malaria, Med. 34 

Berkeley, Comyns.— Importance of getting medioal practitioners and midwives to co-operate- 
with the Local Health Authorities, Obst. 52 
Bernard Sylvester of Tours, “ De Mundi Universitate,” Hist. 113 
Berry, H. Martin. —Recognition of gas within the tissues, Electr. 17 
-, trauma in the aetiology of arthritis, Electr. 105 

Berthollet local steam bath in treatment of wounded and invalided soldiers, Bain. 35 
Bertrand, “ Etude biochemique de la Bact6rie du Sorbose,” quoted, Epid. 40 
Beta-naphthol and balsam of Peru in scabies, Derm. 152 

Beta rays and gamma rays, absorption of same amount of, by skin, conditions necessary for,. 
Electr. 126, 127, 128 

-(unscreened), comparison of effect upon skin and subcutaneous nodules. 

over wide range of intensity of radiation, Electr. 133 

-, comparison of effects of, according as large quantity is used for short time, or small 

quantity for long time, Electr. 128 

-, screened, comparison of effects of, under various conditions of irradiation, Electr. 

130 

Betz cells, chromatolysis of, in case of myxcedema with confusional insanity, Path. 55, 56 
Bibliographies and references : — 

Acnitis in an Egyptian soldier, Derm. 49 

Blood, transfusion of, principles, Therap. 15 

Calculus, ureteral, removed by abdominal section, Obst. 6 

Caesarean section and hysterectomy for accidental haemorrhage, Obst. 31 
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Cerebral degeneration and epileptiform fits, with amaurosis, Child. 103 

-diplegia with abnormal flexibility (“ atony ”) of ankle joints, Child. 18 

Cerebrospinal fever, Epid. 55 

Duodenum, congenital defect of, Child. 131 

Endocrine organs of dementia prsecox, Psych. 100 

(ilioma, bilateral, of retina with multiple metastases, Ophth. 20 

Haemorrhage, accidental concealed, with iutraperitoneal bleeding, Obst. 16 

Lipodystrophia progressiva, Child. 92 

-in a male, Child. 120 

Ovaries, histological examination in mental disease, Psych. 78 
Pregnancy, tubal, bilateral simultaneous, Obst. 101 
Schamberg’s disease, Derm. 10 
Speech inscriptions in cerebral diplegia, Child. 48 
Stuart, House of, medical history of exiled members, Hist. 70 
Typhus fever, ictiology of, researches into, Epid. 110 
Visual disturbances due to occipital iujuries, Neur. 31 
Biedl and Koenigstein, growth of mammary glands during pregnancy, Hist. 16 
Bile canaliculi aud ducts in seven fatal cases of severe jaundice of munition workers, micro¬ 
scopical appearances, R.S.M. Discussion 57 

-, cerebrospinal fluid found stained with, at post-mortem examination of case of toxic 

jaundice, R.S.M. Discussion 96 

-, in serum amoDgst workers in tri-nitro-toluol, R.S.M. Discussion 45 

-, presence of, above anti below absent portion of duodenum (E. A. Cockayne), Child. 127 

-point of occlusion of duodenum, Child. 129, 130 

Biliary catarrh, recurrent, in case of curve of accommodation, Child. 75, 77 
Birds and other animals, auscultatory percussion practised by, Hist. 32 

-, Ceni’s experiments on, as evidence of correlation of brain and sexual glands, Psych. 

66, 70 

-, music formerly believed to be derived from, Hist. 24 

-, preening habits of. Hist. 12, 13 

-, removal of heces from young by, Hist. 13 

-. supposed knowledge of remedies used by man, Hist. 24 

-, surgery practised by, tales of, Hist. 32 

-, young, avoidance of harmful food by, how learnt, Hist. 25, 26 

Birkett, H. S., C.B., Colonel, A.M.S.—Discussion on warfare injuries aud neuroses, Otol. 90 
Birth-rate, declining, arrest of, importance of notification of pregnancy in, Obst. 13 

-in European Russia, decrease iu, Obst. 71 

Births, percentage attended by midwives, Obst. 77 

Bismuth-iodoform paste in sterilization of septic wouuds, utility discussed, Surg. 131 

-meal, with X-ray examination in case of oesoplmgectasia, Med. 6 

-, ointment of, application in T.N.T. dermatitis, R.S.M. Discussion 93 

-oxychloride paste, administration in radiographic examination of pharyngeal pouches, 

Electr. 63, 64, 74, 75 

Black, E., Major C.A.M.C.—Discussion on treatment by physical methods of medical dis¬ 
abilities induced by the war, Bain. 24 

Blacker, G. F.—Case of supravaginal amputation of uterus for sarcoma mistaken for myoma, 
Obst. Ill, 130, 133 

-, discussion on undiagnosed cancer of cervix, Obst. 130 

Bladder, urinary, sterilization of, with Dakin’s solution (Carrel method), Surg. 8 
Blankets, infected, cause of spread of scabies among soldiers, Derm. 125, 154 
Bleaching powder, addition to water-carts, Epid. 15 

-, use of, for sterilization of drinking water at base camps, Epid. 3 

Bleeding, art of, discoverer according to Greek mythology, Hist. 5 
Blind centres for soldiors in France, Bain. 89 
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Blind instrumentation, risk of, in removal of foreign bodies from air passages, Laryng. 93 

-soldiers as masseurs, Bain. 26 

Blindness caused by ethmoiditis, Laryng. 94 

-, see also Word - and letter-blindness 

Blistering due to radiant beat baths, how arising, Bain. 39 

Blisters, small open, on temples, in treatment of iritis, Ophth. 46 

Blomfield, J.—Discussion on air under masks during ether anaesthesia, Amnsth. 15 

-, discussion on heart failure during operation; heart massage through abdominal 

incision; recovery, Anresth. 7 
Blood agar, see Scrum or blood agar 

-- and blood serum, examination in case of cougcuital (non-familial) jaundice without 

splenomegaly, Clin. 14 

-, alkalinity of, measurements made upon heavily infected patients not affected with gas 

gangrene and gas gangrene patients respectively, R.S.M. Lect. 27, 28 
-, anaerobic infection in gas gangrene, Surg. 49, 50 

-, antitryptic power of, culture of bacillus of Welch in serum largely governed by, experi¬ 
ments showing, R.S.M. Lect. 11, 12, 13, 14 
-, bacterial toxins in, detection, Ophth. 52 

-, carbon dioxide in, action on flow or pressure of cerebrospinal fluid, Neur. 2, 3, 10 

-changes in cases of tri-nitro-toluene poisoning, R.S.M. Discussion 10 

-in fatal cases of tri-nitro-toluene poisoning, table summarizing, R.S.M. Discussion 

28, 29 

-in Hodgkin’s disease with relapsing pyrexia with enlargement of external lymphatic 

glands, Clin. 52 

-in workers in tri-nitro-toluene, R.S.M. Discussion 75 

--, circulation, absence of, artificial respiration of no value in, Anaestli. 7 

-, cessation of, how indicated, Aniesth. 7 

—-, Harvey’s defence of his doctrine, Hist. 38 

-, compatible, transfusions of, febrile reactions following, Therap. 9, 10, 16 

-count in case for diagnosis (W. K. Sibley), Derm. 17 

-in case of leucocythsemia cutis, Derm. 3, 4, 51 

-of lupoid tuberculosis of pharynx affecting soft palate and uvula, Laryng. 85 

-of lymphadenoma with cutaneous lesions, Derm. 64, 68, 116 

-in early case of mycosis fungoides, Derm. 172 

-counts in case of Pel-Ebstein recurrent pyrexial type of Hodgkin’s disease, Clin. 44 

-corpuscles, red, agglutinability of, by serum of donor, Therap. 6, 7 

-, agglutinable, repeated transfusion of, followed by development of hemolysins in 

serum, Therap. 8 

-, defibrinated, patient’s own, injection of, Therap. 17,18 

-, dilute, indication against stovaine administration in wounded, Anestb. 20 

-, diseases of, types of malaria simulating, Med. 33 

-fluids, growth of bacillus of Welch in, bactericidal factor in, R.S.M. Lect. 8 

-, mechanical factor in, R.S.M. Lect. 9 

-, promoted by addition of acid, experiments showing, R.S.M. Lect. 15-17 

-for transfusion, amount that can be taken from donors, Therap. 4 

-from typhu$ fever patients, micro-organisms obtained from, Epid. 101, 105 

-, grouping to which belonging not determinable at birth, Therap. 8 

-, incompatibility of, as between donor and patient, Therap. 4 

-in middle oar from war injuries, four cases, Otol. 101 

-, analysis of symptoms, Otol. 102 

- in vitro , growth of bacillus of “gas gangrene” in, conditions governing (Sir A. K. 

Wright), R.S.M. Lect. 1-32 

-, isoagglutinative properties of, groups of individuals according to, Therap. 4, 5, 6, 7 

-letting and purging calendar (medical compendium, scientific encyclopaedia, twelfth 

century), Hist. 151, 152 
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Blood letting, connexion with sacrifices, Hist. 12 
-, lucky and unlucky days for, Hist. 152 

-(medical compendium, scientific encyclopaedia, twelfth century), text Hist. 130; 

partial translation and commentary 7 , Hist. 152 
-, sites for, Hist. 152 

-, localization of virus of typhus fever in, Epid. 99, 100 

-of donors must be tested with that of patient for isoagglutins and isohsemolysins before 

transfusion, Therap. 4 

-of mother, transfusion in melsena neonatorum, Therap. 17, 18 

-to infant safe without usual tests, Therap. 8 

-of patient after transfusion, presence of antihaemolysins in, Therap. 8 

-, passage through heart, views of Caspar Hofmann on, Hist. 39 

-plasma, large amount of protein in, Neur. 9 

Blood-pressure and haemoglobin, comparative estimates in wounded under spinal anaesthesia, 
charts indicating, Anaesth. 21-23 

-during operations on wounds of abdomen, chart-records of, Anaesth. 31-35 

-■, estimation of, in wounded under spinal anaesthesia, Anaesth. 20 

-, fall of, compared in subjects with dilute and non-dilute blood, under stovaine 

anaesthesia, Anaesth. 21, 37, 38 

-, during abdominal operations, causes of, Anaesth. 31, 32 

-, in spinal anaesthesia, how to minimize, Anaesth. 38 

-, in subjects with dilute blood submitted to stovaine administration, Ana?sth. 20, 

37, 38 

-, height of, determinable from observations of retinal vessels, Ophth. 39 

-in precocious sexual development, Child. 67 

-, increased, in retinal vessels and arteriosclerosis, pitfalls in diagnosis between, 

Ophth. 39, 40 

-, signs of, compared with those of arteriosclerosis (P. C. Bardsley), Ophth. 34, 37 

-, initial, in wounded with dilute and non-dilute blood under spinal anaesthesia, 

Anaesth. 24 

-, rise of, artificial, examination of retinal vessels under, Ophth. 38, 39 

Blood-serum, addition to tumour pulp, no effect on growth of grafted tumour, Path. 33 

--, filtered, from typhus patients, administration to monkeys with negative results, 

Epid.* 101, 102 

Blood stream, inaccessibility to cerebrospinal fluid, Neur. 7 

-, lymph must be in free communication with, Neur. 5, 7 

-, paths of exit and diffusion of cerebrospinal fluid, Neur. 3, 4 

Blood, transfusion of, dosage in, Therap. 11 

-, followed by increased activity of bone-marrow, Therap. 2 

-, haemolysis following, Therap. 8 

-, in anaemia due to haemorrhage, case, Therap. 11 

-, in pernicious anaemia, case, Therap. 6 

-, febrile reaction following, Therap. 10 

-— -, remission accompanied by diminished urobilin excretion, Therap. 3 

-, results, Therap. 4 

-, successful employment of, factors determining, Therap. 3 

-, ultimate prognosis of case, how determined, Therap. 3 

-, with enlarged spleen, successful employment, case, Therap. 3 

-, in severe anaemia following diphtheria, successful employment, case, Therap. 2 

--, injections made before, Therap. 16 

-, methods, Therap. 12, 13 

-, direct, Therap. 12, 13 

-, indirect, Therap. 12, 13 

-, principles (A. E. Stansfeld), Therap. 1 

-, summary, Therap. 14 
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Blood, transfusion of, untoward symptoms following, Therap. 6, 16 
-, similarity to caisson disease, Therap. 16 

Blood-vessel, cerebral, hyaline thrombus of, in centre of punctate haemorrhage, Path. 80 
Blood-vessels of white matter of cerebrum, anatomical relations favouring capillary stasis. 
Path. 76 

-, retinal, irregular tortuosity, irregularity of calibre and beading, diminished size and 

‘‘silver wire M reflex, signs of sclerosis, Ophth. 35, 38 

-, uniform distension and fullness, sign of simple high tension, Ophth. 37, 39 

Blood, see also Antitnjptic power 

Bloods, different, containing different amounts and different kinds of agglutinins, Therap. 6 

-, familial grouping, not evident, Therap. 8 

Body, animal, no metallic conductors in, Electr. 96 

-, constitution of, from the four humours of (medical compendium of scientific encyclo¬ 
pedia, twelfth century), text, Hist. 149 

-, partial translation and commentary. 

Hist. 149 

-, human, electric currents led off from (especially in relation to “ nerve-leaks *’) (W. M. 

Bayliss), Electr. 95-10*2 
-, -, electrolytes of, Electr. 96 

-lice, greater prevalence among troops in colder months, Epid. 114 

-, insecticides in destruction of, in prophylaxis of typhus, Med. 50 

- 1 transmission of typhus fever by, Epid. 105, 111, 112, 114, 116, 117 

-, experimental, Epid. 105, 106, 109 

-temperature, increase in manipulation bath as water-temperature increases, Bain. 72 

Boils, admissions to army hospital for, Derm. 125, 126 

-complicating scabies, Derm. 124 

-, frequent complication of seborrhcea, Derm. 134 

-, scabies, or impetigo, analysis of 1,000 cases diagnosed as, Derm. 126, 127 

Bolam, R. A.—Discussion on case for diagnosis, Derm. 54 

Bomb wound of right cheek causing haemorrhage into middle ear, case, Otol. 51 

-wounds, treatment by Carrel’s method and Dakin solution, Surg. 10, 11 

Bombardment followed by psychical deafness, case. Otol. 55 
— of coast towns, effect of, on populace, Psych. 10 

Bond, W. A., outbreak simulating influenza in institution in Holborn, Epid. 31 
Bondi, Joseph, case of ovarian pregnancy (abstract), Obst. 168 

Bone changes, seen under X-ray examination in case of pulmonary hypertrophic osteo¬ 
arthropathy, Clin. 9, 10, 11 

-conduction, alteration in middle-ear disease, Otol. 112 

-, physiological, Otol. Ill 

-, diminished for higher forks, Otol. Ill 

- formation during time of application of splints in case of comminuted fracture of 

mandible, Odont. 46 

-, fragments of, preservation in compound fracture of jaw due to war injuries, Odont. 4 

-grafting in repair of loss of bone-substance of mandible due to war injuries, Odont. 6 

-marrow', changes in, in tri-nitro-toluene poisoning, R.S.M. Discussion 25 

-in fatal case of slight jaundice in munition worker, post-mortem and microscopical 

appearances, R.S.M. Discussion 60, 61 
-, increased activity following transfusion of blood, Therap. 2 

-in fatal cases of severe jaundice of munition workers, post-mortem appearances, 

R.S.M. Discussion 51 

-, power of reaction in, following transfusion of blood in pernicious anamiia, 

Therap. 3 

-, petrous, anatomical specimens of (H. Banks Davis), Otol. 46 

-, removal on extensive scale deprecated in gunshot injuries of face and jaw, Odont. 56 

-sinuses complicating gas infection, treatment, Surg. 59 
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Rone, temporal, post-mortem specimen of, from case of cerebellar abscess (W. M. Mollison). 
Otol. 46 

Bones, brittle, see Fragilitas ossium 

Bony union, establishment of, in cases of fracture of maxilla and mandible, Odont. 52 

-in case of shrapnel wound of mandible aided by daily application of high frequency 

current, Odont. 51 

-, re-establishment after great loss of substance (B. Maxwell 

Stephens), Odont. 46 

Book-keeping, disabled soldiers not specially encouraged to learn, Bain. 93 
Boots, ill-fitting, frictional traumatism due to, cause of osteo-arthritis of metatarso¬ 
phalangeal joint of big toe, Electr. 119 
Bougie, passage of, in achalasia of cardia, Med. 18 

Bouley, H., jun., first use of term “ claudication intermittente ” by, Clin. 38 (footnote) 

Box, C. R.—Discussion on oesophagectasia, Med. 20 

Boxes, cardboard or wooden, on rubbish heaps or manure dumps, flies harboured by, 
Epid. 14 

Boyi.k, H. E. G.—Discussion on anaesthetics at a casualty clearing station, Anaesth. 36 
Brain, abscess of, fuso-spirillary organisms present in, Laryng. 47 

-and sexual glands, correlation of, Ceni’s experiments on birds as evidence of, Psych. 

66, 70 

-and thoracic contents, extensive tuberculous infiltration of (pathological specimens), 

(Eric Pritchard), Child. 73 

-, blood-vessels of, white matter of, filled with pigment granules in case of gas poisoning. 

Path. 79-84 

-cells of, chromatolysis in myxoedema, Path. 52, 55 

—-, comparison of right and left hemispheres in sane, Psych. 30 

-, extract of, action on flow or pressure of cerebrospinal fluid, Neur. 3 

——, fissures and sulci, questions concerning, Psych. 28 

-, gross lesions of, recovery sooner in case of simple functions, Neur. 32 

-, hemisphere, a differentiated organ, Psych. 40 

--, left and right, differentiation between, Psych. 54, 55 

--, homologous transmission, Psych. 55, 61 

-, in animals, Psych. 55, 56 

--similarities of, Psych. 30 

-, peculiarities in one, Psych. 30 

-human, proof of difference between left and right hemispheres, Psych. 40 

-, male and female, differences between, Psych. 49-52 

-, respective characteristics, Psych. 53 

-in fatal cases of severe jaundice of munition workers, microscopical appearances, R.S.M. 

Discussion 59 

-, post-mortem appearances, R.S.M. Discussion 50 

-in gas poisoning, examination of, in two cases, Path. 83, 84 

-, injury to, by shrapnel bullet followed by aphasia, case, Neur. 36 

-, similarity of visual disturbances due to occipital injuries to other sensory defects 

associated with damage to cerebrum, Neur. 31 

-, lesions in, found in “ shell” deafness, Otol. 59 

-, lobes of, differences, Psych. 43 

-, differentiation, confirmed, Psych. 43, 45 

-, dissimilarity, complete, Psych. 43, 47 

--, peculiarities on left side, Psych. 43, 46 

-on right side, Psych. 43, 46 

--, similarities, Psych. 43, 44 

-on left and right hemispheres, Psych. 43, 45 

-, similarity, inverted, Psych. 18 

-, lymph of Neur. 5, 6 
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Brain, microscopic examination of, in Pel-Ebstein recurrent pyrexial type of Hodgkin's 
disease, case, Clin. 44 

-(mid) auditory motor or jump-reflex function of, Otol. 115, 116. 117, 118 

-of negro, Psych. 35 

—— pair, lateral aspect of two right hemispheres, Psych. 31 

-pattern, anthropological researches on, conclusion arrived at, from, Psych. 35, 38 

-, peculiarity on left hemisphere, inheritance of. Psych. 54 

-, punctiform haemorrhages and hyaline thrombosis of vessels in gas poisoning, case of, 

Path. 77 

---in epidemic nephritis, Path. 78 

--in gas poisoning (F. W. Mott), Path. 73-90 

-, clinical anatomical notes of cases, Path. 77, 83, 84 

-, summary, Path. 89, 90 

-stem, segmental and sensory lesion of, produced by bullet wound (E. Farquhar Buzzard), 

Neur. 41 

-, subconscious, function important, Bain. 22 

--, prevention of painful sensations reaching, Bain. 22 

-, sulci, questions relating to, in discussion of convolutional pattern. Psych. 28, 29 ; see 

also Sulcus , Sulci , cerebral 

-, supposed source of “neuro-electricity,” Electr. 99 

-, weight in malo and female compared, Psych. 49 

Brains, human, non-relative, comparison in series according to absolute index of comparison- 
Psych. 35, 37 

-, relative, convolutional pattern, Psych. 54 

-, hereditary slight transitions, Psych. 59 

-, morphological investigations upon (F. Sano), Psych. 21-64 

-, questions dealing with. Psych. 26 

-, reduction, Psych. 49 

-, summary and general conclusions, Psych. 62 

-of definite results arrived at. Psych. 64 

-, hemispheres of, absolute index of comparison, Psych. 30, 33 

-, comparison, in series, according to absolute index of comparison, Psych- 

35, 36 

-, decreasing similarity, Psych. 39 

-, index of dissimilarity, Psych. 30, 32, 33 

-of similarity, Psych. 30, 32, 33 

-, indexes of comparison, averages according to sexual influence, Psych. 34 

--in collateral parentage, Psych. 34 

-in descending parentage, Psych. 34 

-, similarities, Psych. 30, 31 

-, similarity, inversion of, Psych. 30 

-, index of variability. Psych. 38, 39 

-, sixteen pairs of, details as to origins, tabulated, Psych. 24 

-of animals, investigations and findings, Psych. 55, 56 

-of females, slightly greater similarity to one another than in brains of males, Psych. 33 

-of Javanese, Psych. 38 

-, relative and non-relative, hemispheres of, various comparisons, results indicated by 

frequency polygones, Psych. 41, 42 

-, similarities and dissimilarities of two, Psych. 58 

Braune, cause of oesophagectasia, quoted, Med. 13 

Bread and sugar, enormous quantities of, consumed by children of the poor, resulting in 
status catarrhalis, Child. 137 
Breast, cancer of, growth in lung following, Path. 45 

-, slow growing, cutaneous nodules of growth in, effect of exposure to radium upon, 

Electr. 124 
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Breath, acetone odour in, in cyclic vomiting with acidosis, Child. 58 

-, foetor of, in peri-dental gingivitis, Odont. 13, 1G 

-, in Vincent's angina, Odont. 16 

Breslau Codex, basis of Salernitan medical literature, Hist. 115 
Brewerton, E. W.—Discussion on recurrent glioma of retina, Ophth. 25 
Bridgework in treatment of loss of portion of mandible. Odont. 5, 6 
Briggs, Henry.— Discussion on concealed accidental hemorrhage, Obst. 32 

-, discussion on need for improvement in the care of pregnant women, Obst. 70 

Brine, hot bath of (imitation Droitwich bath), in treatment of “ myalgic ” cases, Bain. 3 
Bristol Guy de Chauliac MS. (circa 1430), figures of (Charles Singer), Hist. 71-90 
Bristow, W. R., Captain R. A.M.C.—Discussion on the manipulation bath, Bain. 74 
British Medical Association, resolutions of, in regard to care of pregnant women, Obst. 57 

-, scheme of, in regard to care of pregnant women, Obst. 5S 

Broad ligament, lipoma of, rarity, Obst. 3 

---(right), fibrolipoma of, weighing 13 lb. (W. S. A. Griffith), Obst. 1 

-ligaments, appendages, and uterus, apoplectic condition of, in acute toxaemia of 

pregnancy, Obst. 21 

Brodie, Sir B., symptoms preceding onset of senile gangrene, quoted, Clin. 38 
Bromides, administration in concussion deafness, Otol. 54 

Bronchiole of posterior lobe of right lung, pin in, case (Hunter F. Tod, read by Norman 
Patterson), Laryng. 90 

Bronchiolitis following gas poisoning, Path. 80, 83 
Bronchitis and pneumonia, dry cupping in, Hist. 90 

-, chronic, cases of, unsuitable for treatment at Command Depot, Bain. 2G 

-, dry acute, of malarial origin, Med. 43 

-in subjects under operation at casualty clearing stations, Anesth. IS 

Broncho-pneumonia, cause of death in cases of dementia prtecox, Psych. 91, 97 
Bronchoscope, foreign bodies in lungs out of reach of, Laryng. 90, 91 
Bronchoscopy, foreign bodies removed from air-passages by, Laryng. 87 
Bronchus, right, pea lodged in, case, Laryng. 88 

Bronson, E. —Case of dermato-myositis (shown for Dr. (i. A. Sutherland}, Child. 28 

-, discussion on case of fragilitas ossium, Child. 70 

Brorstrom, epidemic poliomyelitis in Sweden, Epid. 32 
Brothers, two, rare disease in (C. Hunter), Child. 104-116 
Brownlee, J.—Discussion on aetiology of typhus, Epid. Ill 

Bruce, John, Lieutenant-Colonel R.A.M.C.—Discussion on skin diseases and their treat¬ 
ment under war conditions, Derm. 153 

-, treatment of scabies by sulphur fumigation, Derm. 89 

Brush discharge, in treatment of trench foot, Electr. 56 
-of war injuries, Electr. 56 

Bryant and Henderson, analysis of air during ether administration with Rovsing's mask, 
Anaesth. 8 

Bubo, inguinal, opening, figured in Bristol Guy de Chauliac MS., History 73, 75 
Buccinator muscle, Odont. 20 

Buckley, Charles W., Captain C.A.M.C.—Discussion on the manipulation bath, Bain. 74 

-, discussion on the treatment by physical methods of medical disabilities induced by the 

war, Bain. 36 

Bullet and shrapnel wounds in right occipital region followed by perception of “ movement” 
only, in affected field of vision, Neur. 14-25 
-extraction, new method of (A. E. Barclay), Electr. 103 

- f use of, danger from prolonged exposure to X-rays in, Electr. 103 

-, limitations in, Electr. 103 

-striking limb at short range, effect, Electr. 40 

-wound (antero-posterior) of meatus and auricle, case, Otol. 49 

-causing comminuted fracture of mandible, Odont. 41 
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Bullet wound causing direct injury to labyrinth, recovery, case, Otol. 52 

--fracture of base of skull with complete labyrinthine deafness on both sides, 

Otol. 53 

-followed by cerebral hernia, case, Neur. 35 

-, indirect injury to ear due to, case, Otol. 69 

-of nose, followed by stenosis, result of treatment for (Sir StClair Thomson), 

Laryng. 21 

-of right external bony meatus, case, Otol. 48 

--— producing segmental and sensory lesion of brain-stem (E. Farquhar Buzzard), 

Neur. 41 

-wounds followed by thrombosis of veins and arteries, Surg. 36 

Bunch, J. L. —Case of epithelioma of hand following traumatism, Derm. 80 
-—-, case of syringocystoma, Derm. 162 
-of vitiligo, Child. 71 

-of von Recklinghausen’s disease, Derm. 59 

--of xantho erythrodermia perstans, Derm. 96 

-, discussion on case of leucocythaeinia cutis. Derm. 5 

-of mercurial poisoning cured by intramine, Derm. 86 

-of Schamberg’s disease, Derm. 10 

-on treatment of scabies by sulphur fumigation, Derm. 92 

-, papulo-necrotic tuberculide, Child. 5 

-, pityriasis rosea with unusual distribution, Child. 6 

Bunting, C. H., and Yates, J. L., culture results in Hodgkin’s disease, quoted, Clin. 49 

-, terminal pathological-anatomical pictures in Hodgkin’s disease, Clin. 48, 49 

Buquet, see Proust and Buquet 

Burford, case of simultaneous bilateral tubal pregnancy, quoted, Obst. 95 
Burgess, W. Milner.— Discussion on case for diagnosis, Child. 64 
Burke, Noel. —Discussion on electrical treatment of war injuries, Electr. 57 

-, discussion on practice of medical electricity (electrical department at St. Bartholomew’s 

Hospital), Electr. 93 

Burn on face, acetonuria accompanying, Child. 55 
Burns, A., symptoms preceding onset of senile gangrene, Clin. 38 
Butlin’s posture after laryngofissure, Laryng. 51, 52 
Buttocks, impetigo of, secondary to scabies, Derm. 124, 140 

-, increase of fat in, preceding fat atrophy in lipodystrophia progressiva, Child. 82, 92 

Buxton, J. L. Dudley. —Discussion on mandibular anaesthesia, Odont. 38 
Buzzard, E. Farquhar. —Bullet wound producing a segmental and sensory lesion of the 
brain stem, Neur. 41 

-, case of Huntington’s chorea, Neur. 48 

-, complete division of spinal cord with return of reflex activity below the lesion, 

Neur. 40 

-, internal hydrocephalus, Neur. 49 

Byrhtferd, diagram of physical and physiological fours, Hist. 124 
-, Handboc (“ Physical and Physiological Fours ”), Hist. 112 


Cabanfcs, preening habits of wader-birds, quoted, Hist. 13 

-, sense of maternity exhibited by cats, Hist. 31 

-, tales of avian surgery recorded by, Hist. 32 

Caecum, insertion of Paul’s tube into, to prevent onset of post-operative tympanites, Obst. 
144-148 

Caesarean hysterectomy for acute toxaemia of pregnancy, with acute nephritis and accidental 
haemorrhage, recovery (C. Oldfield and Reginald G. Hann), Obst. 21 

-section and hysterectomy in treatment of cases of accidental haemorrhage (W. Fletcher 

Shaw), Obst. 23 
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Ciesarean section and hysterectomy in treatment of cases of accidental hemorrhage, necessity 
for, discussed, Obst. 28, 29, 30, 31-3G 

Caisson disease, similarity of untoward symptoms following transfusion of blood to those of, 

Therap. 1G 

Calamine liniment, in treatment of seborrhcea on face, Derm. 135, 150 

-lotion, application in T.N.T. dermatitis, R.S.M. Discussion 93 

Calcic chloride, in purpuric haemorrhages of toxic jaundice, R.S.M. Discussion, 90, 91 
Calcinosis, nature of, Child. 91 

Calculi, salivary, in parotid gland, associated with cyst-like dilatation of Stenson’p duct. 
Path. 4 

-, in Wharton’s duct, Path. 4 

-, occurrence of, in natives of Sudan, Path. 4 

-, ureteral, methods of removal, Obst. 6 

---, rarely bilateral, Obst. 5 

-, rarity, Obst. 5 

-, three, removal by abdominal section (Cuthbert Lockycr). Obst. 8 

-, weight of, Obst. 5 

Calculus, vesical, large, formed around a slate pencil (Frank Relben), Obst. 7 

-, removed through vesico-cervico-vaginal fistula (Cuthbert Lockyer}, Obst. 11 

-, recto vaginal, ureteral injury (Cuthbert Lockyer), Obst. 10 

-, salivary, large, from Khartoum, Sudan (J. R. Christopherson), Path. 1 

-, history of case, Path. 3 

-, swelling in side of neck produced by, Path. 3 

-, ureteral, “ date-stone,” removal by sacral peritoneal method, Obst. 5 

-, large, removed by abdominal section (C. Hubert Roberts), Obst. 3 

Calf of leg, w r ounds of, complicated by gas gangrene, dangerous, Surg. 38 

Calomel, one dose of, in gastric type of tri-nitro-toluene poisoning, R.S.M. Discussion, 93 

Caloric test, application of, posture of head during, Otol. 113 

- f negative, prognosis of concussion deafness bad in, Otol. 94 

-tests to prove function of labyrinth, Otol. 98, 109 

Camera for photographing cut specimens of eyes, selection, Ophth. 10 

-, position, Ophth. 9 

Cameron, H. C.- Case of amyotonia congenita, Child. 95 

-, case of osteogenesis imperfecta shown in March. 1916, at a very early stage, Child. 126 

-of syphilitic periostitis and epiphysitis in one of twins, without other marked signs 

of syphilis, Child. 125 

-, discussion on case of fragilitas ossium, Child. 71 

--on lateral curvature of spine, Child. 79 

-, status lymphaticus from the clinical standpoint, Child. 133-142 

Campbell, IIabry.—C ase of lipodystrophia progressiva, quoted. Child. 82, 84, 85 

-, discussion on case of precocious sexual development, Child. 66 

Camphor, value as ingredient in mouth-wash for peri-dental gingivitis, Odont. 13 
Camps, sullage water of, disposal, Epid. 14 

Canadian Army Medical Service, regulations as to degree of deafness disqualifying for 
medical service, Otol. 119 

Cancer (epithelioma) of tongue in process of cure by Shaw-Mackenzio’s method, case (Albert 
Wilson), Clin. 23 

-(extrinsic) of larynx, case shown two and a half years after operation through side of 

neck (W. Trotter and Sir StClair Thomson), Laryng. 53 

-houses, malignant disease arising in different organs in persons tenanting. Path. 47, 50 

-, improvement in. or recovery' from, accelerating power of serum on fat-splitting found in 

cases of, Clin. 24 

-, inoperable, serum treatment of, Clin. 23-26 

-, treatment by ascitic and pleuritic fluid, Clio. 25, 26 

-by goat’s serum, Clin. ‘24 
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Cancer, internal, profound ana*nua in malaria simulating, Med. 34 

- of breast, slow growing, skin changes resulting from exposure to radium rays, 

Electr. 123, 124 

-of cervix, undiagnosed, four cases in 200 total hysterectomies for myoma (If. II. Spencer), 

Obst. 120-134 

-of rectum, operated on and inoperable, results of control over colostomy openings, 

Proct. 139, 140 

-of throat, common causes of, three cases exemplifying (\V. Stuart-Low), Laryng. 17 

-, “ spontaneous," in mice kept in confinement, Path. 49 

-, transmission of, parasitic hypothesis, Path. 48, 49, 50 

-, see also Carcinoma ; Epithelioma; Malignant disease ; Mouse cancer ; Sarcoma 

Cancerous families, malignant tumours arising in members of, affect different organs. 
Path. 47, 50 

“ Candle-guttering n on head of radius, following injury to elbow, Electr. 110, 117, 118 
Canine fossa, foreign body in right maxillary antrum removed by operation through (Irwin 
Moore), Laryng. 2G 
Canula type of cautery. Hist. 89, 90 

Capillary stasis, anatomical relations of vessels of white matter of cerebrum favouring, 
Path. 76 

Cap splint, in treatment of gunshot injuries of jaw, Odont. 54 
Caps, badly-fitting, seborrhoea in army due to, Derm. 153 

Carbolic acid, crude, combined with soft soap, as protective against breeding of lice in 
garments, Epid. 79 

-, pure, bare edges of bone painted with, in operation for osteomyelitis, Laryng. Ill 

-and spirit lotion in impetigo, Derm. 153 

-soft soap emulsion (crude), use of, for destruction of nits, Epid. 87 

Carbon bisulphide vapour in destruction of lice, Epid. 90 

-dioxide, cerebrospinal fluid rich in, Neur. 6 

-, excess of in anaesthesia, Anaesth. 14 

-, effect on respiration, Anaesth. 14 

-in blood, action on flow of cerebrospinal fluid, Neur. 2, 3, 10 

-in gases of cerebrospinal fluid, Neur. 10 

-in treatment of multiple soft moles, Derm. 113 

-lamp, application in treatment of leg pains following trench fever, Bain. 3 

-monoxide poisoning, combination of factors arising in, Path. 75 

-, resulting in punctiform hiemorrhages of brain, Path. 74 

Carcino-sarcoma, definition of, Obst. 83 
-— of uterus (H. B. Spencer), Obst. 82 
-, case described, Obst. 83 

-— -of sarcomatous polypi in association with, Obst. 83, 84, 87 

-, specimen of, description, Obst. 83, 84-88 

Carcinoma and sarcoma, conditions under which not equally vulnerable, Electr. 136 

-, simultaneous occurrence in different organs or in same organ, Path. 48 

-, uterus containing (J. P. Hedley), Obst. 81 

-of floor of mouth treated by diathermy (F. A. Rose), Laryng. 74 

- of maxillary sinus 3£ years after operation, no recurrence (W. M. Mollison), 

Laryng. Ill 

-of nasopharynx in girl aged 17 (W. M. Mollison), Laryng. 37 

-removed by operation (Irwin Moore), Laryng. 32 

-, histological report of growth, Laryng. 33 

-of oesophagus, right anterior oblique view, Electr. 66, 67 

-simulating pouch, posterior view, Electr. 69, 70, 71 

-—, right lateral view, Electr. 68, 70, 71 

-of pelvic colon, colostomy opening for, closure by Greig Smith's method (Percival P. 

Cole), Proct. 133 
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Carcinoma of rectum iu man, aged 29, treatment by abdomino-perineal excision (.J. P. 
Lockhart Mummery), Proct. 134 

-of right maxillary and ethmoidal sinuses, case shown seven months after operation by 

oblique facial route (C. Graham), Laryng. 59 

-antrum, treatment by lateral rhinotomy (Moure’s operation) (Irwin Moore), 

Laryng. 60 

-, primary', in cirrhotic liver, case (P. Parkes Weber), Clin. 30 

-, in liver, two cases of (F. Parkes Weber), Clin. 30. 

-, “ massive,” in liver, with (terminal) thrombosis of whole vena cava inferior, 

Clin. 32 

-, squamous-celled, of external auditory meatus and tympanum in young woman, aged 22 

(Sydney Scott), Otol. 129 
Cardia, achalasia of, process explained, Med. 17 
-, treatment, Med. 18 

-, dilatation by distensible rubber bag in cesophagcctasia, Med. 18 

Cardio-vascular function, affections associated with impairment of, Bain. 39 
Caries, dental, peri-dontal gingivitis without, Odont. 13 
Carnivora, excreta of young ingested by, Hist. 18 
Carnivorous animals, feeding only on moving prey, Neur. 32 

Carotid vessels, fatal wounds involving and presenting unusual features, two cases (H. 
Lawson Whale), Laryng. 35 

Carpenter, George, family showing cleido-cranio-dysostosis. quoted, Child. 1, 3. 1 
Carrel, treatment of wounds by chloramine paste, Surg. 11. 

-(and others), infection of wounds of war, Surg. 1, 2 

Carrel’s method, application of, in use of Dakin’s solution (Daufresne’s modification) in 
sterilization of wounds, Surg. 5 

-, obviates necessity for amputation, Surg. 11 

-, results of cases, illustrations showing, Surg. 13-22 

-in treatment of compound fractures, Surg. 7, 8 

-, re-infection of wounds after treatment by, Surg. 9 

-solution in gas infection, Surg. 56, 58 

- tubes, introduction of Dakin’s solution by, in dressing and sterilization of wounds, 

Surg. 6 

-, introduction in treatment of acute and chronic osteomyelitis and epiphysitis with 

Dakin's solution, Surg. 7 

-, use where counter-incision is made, illustration showing, Surg. 14 

Cartilage, embryonic, survival of, shown in microscopical section from fifteenth subculture of 
mouse-cancer, Path. 29, 30, 31 

Cassia, sedative action of, knowledge as to, how acquired, Hist. 25 

Castellain, H. G. P.—Discussion on toxic jaundice in munition workers, R.S.M. 
Discussion 102 

Castellani, Aldo, Lieutenant-Colonel.—Tropical diseases in the Balkans, Med. 31-58 
Castor oil, as dielectric, Electr. 101 

Casualty Clearing Stations, anaesthetics at (Geoffrey Marshall), Aneesth. 17-38 

- j operations at, administration of saline solutions during, Ansesth. 34, 35 

-, pulmonary complications in those submitted to, Anaesth. 18 

-, urgency of, Aneesth. 17 

Cat, brain of, family resemblance and variability, Psych, 54, 55 
-, danger of, as pet, Ophth. 34 

-, dead, growth of bacillus of Welch in, R.S.M. Lect. 21 

-, decerebrated, incomplete jump reflex in, Otol. 118 (footnote) 

Cats, devouring of placenta by, Hist. 17, 18 
-- infested by Sarcoptes minor , Derm. 13 

-, fur of, infecting the conjunctiva, three cases (Arnold Lawson), Ophth. 29 

-liable to devour their young, Hist. 18 
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Cats, outbreak of mange in, Derm. 13 

Cataract, operation for, legends as to discovery of, Hist. 22 

Catarrh, epidemic, association of meningitis with, Epid. 20, 21 

-, with epidemic identical with cerebrospinal fever, Epid. 20, 21. 

Cater, A. Parker.—D iscussion on fuso-spirillary peri-dental gingivitis, Odont. 14 
Cathcart, G. C.—Case of aphonia, Laryng. 122 

Caturani, M., ovarian pregnancy, with report of case (abstract), Obst. 175 
Cautery, canula type of, Hist. 89, 90 
-, round, and plate. Hist. 89, 90 

-, used for insertion of setons, figured in Bristol Guy de Chauliac MS., Hist. 83, 88 

Cautley, E.—Case of splenic enlargement, Child. 96 
-, congenital atresia of the oesophagus, Child. 49 

-, discussion on case of cerebral degeneration and epileptiform fits with amaurosis, 

Child. 103 

-of supposed intrathoracic neoplasm, Child. 9 

-on family showing cleido-cranio-dysostosis, Child. 4 

-on lipodystrophia progressiva, Child. 94 

-, incomplete form of lipodystrophia progressiva, quoted, Child. 86 

Cell-life, stage represented by division specially vulnerable to radiation, Electr. 135 
Cells, electrical changes in, cause of, Electr. 98 
-, sensitization by tubercular antigen in acnitis. Derm. 41 

Cellulitis, emphysematous acute, rapidly spreading form of gas gangrene, Electr. 30 

-of neck, fuso-spirillary organisms present in, Laryng. 47 

Celluloid plugs, danger of wearing, in war to protect hearing, Otol. 56 
Celsus, description of cupping instruments by, Hist. 91 

Ceni, experiments on birds as evidence of correlation of brain and sexual glands, 
Psych. 66, 70 

Central Midwives Board, encouragement to midwives in ante-natal care, Obst. 46, 79 

-, instruction to midwives regarding still-born children, Obst. 50, 51 

Centrifugalization of saline fluid for precipitation of entamoeba cysts, M.B.L. 3, 5, S, 9 

-, time and speed allowed for, M.B.L. 5, 9 

“ Cerebellar storm,” case of (W. M. Mollison), Otol. 41 

Cerebellum, abscess of, direct injury of ear by shrapnel followed by, Otol. 61-69 

-, post mortem specimen of temporal bone from case of (W. M. Mollison), Otol. 46 

-, examination of, in case of “ shell gas poisoning,” Path. 87 

-, injury to, resulting in form of nystagmus, Otol. 92 

-, tumour of, diagnosis from labyrinthine disease, Otol. 92 

Cerebral degeneration and epileptiform fits, with amaurosis, in only child (F. Parkes Weber), 
Child. 100 

-irritation indication of cessation of circulation, Amestb. 7 

Cerebrospinal fever, inclusion of posterior basal meningitis under term, Epid. 31 
-, see also Meningitis , cerebrospinal 

-fluid as lymph of brain, expression how far justifiable, Neur. 5, 6 

-, character of, Neur. 2 

-, composition, Neur. 2 

-same as Locke’s modification of Ringer’s fluid, Neur. 9 

-, diffusion process, where rapid and where slow, Neur. 4 

-escaping from ear for three days at a time (8. Scott), Otol. 127 

-for twelve months, case of (J. F. O’Malley), Otol. 125 

-, no influence on health of patient, Otol. 126 

-, flow and pressure of, experimental investigation of rate of, Neur. 2 

-of, substances promoting, Neur. 2, 3, 10 

-, formation of, Neur. 2 

-found bile-stained at post-mortem examination of case of toxic jaundice, U.S.M. 

Discussion 96 
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Cerebrospinal fluid, gases of, carbon dioxide in, Neur. 10 
-, inaccessibility of blood-stream to, Neur. 7 

---■, influence of, in producing profuse suppuration in mastoid cavity after operation, 

Otol. 126 

-, introduction of mild arsenical compound into, in treatment of tabes, desirable, 

Neur. 8 

--, path of exit, Neur. 3 

--, mode of demonstration, Neur. 3 

-, possible function from embryological and developmental point of view, Neur. 10 

--functions of (\V. I). Halliburton), Neur. 1 

-, pressure of, substances increasing, Neur. 2, 3 

--, reducing substance in, Neur. 2 

--, rich in carbon dioxide, Neur. 6 

-pressure, true, cause of, Neur. 2 

Cerebrum, examination of, in case of shell gas poisoning. Path. 87 

-, vessels of white matter of, anatomical relations favouring capillary stasis. 

Path. 75, 76 

Cerebritis, epidemic, identity with cerebrospinal fever, Epid. 20 
Cervical ribs, connexion with syringomyelia. Derm. 108 

Cervix, cancer of, undiagnosed, four cases in 200 total hysterectomies for myoma (H. 1L 
Spencer), Obst. 121-134 

-, tumour with curious degeneration (C. Hubert Roberts), Obst. 106 

---, report of Pathology Committee, Obst. 134 

-----, microscopical examination of, Obst. 107 

Ceylon and Far Fast, dengue in, Med. 54 

Chalmers, A. J., and Martyn, A. F. C.—Acnitis in an Egyptian soldier, Derm. 23-50 
Chalmers, A. K., association of multiple cases of cerebrospinal fever with bad ventilation. 
Epid. 50 

-, cerebrospinal fever in Glasgow, quoted, Epid. 22 

Chambers, Miss Helen.—D iscussion on treatment of guushot injuries of shoulder- and 
elbow-joints, Surg. 131 

Champneys, Sir Francis, Bt. -Discussion on the need for improvement in the care of 
pregnant women, Obst. 78 
Chaput’s solution of stovaine, Antesth. 37 

Charcot, differences between osteo-arthritis and rheumatoid arthritis, Electr. 105 
Charleroix, origin of venesection, quoted, Hist. 11 

Charles Edward, Prince (Young Pretender), intemperate habits of, Hist. 69 
-, medical history of, Hist. 69 

Charpentier, experiments on perception of minimum of light, quoted, Neur. 33 
Chauliac, Guy de, Bristol MS., figures of (circa 1430) (C. Singer), Hist. 71-90 
--- f writer of, Hist. 72 

Cheatlo, A., case of haemorrhage into internal ear, quoted, Otol. 51 
Cheek and ear, cystic rodent ulcer of (E. G. Graham Little), Derm. 159 

-, left, extensive loss of tissue of, in gunshot injury, treatment, case, Odont. 51 

-, right, bomb wound of, causing haemorrhage into middle ear, case, Otol. 51 

Cbeiropompholyx, see Dysulrosis 
Chelidonium, derivation of name, Hist. 21 

Cherry and Langrock, examination of blood of infants against blood of mothers, quoted,. 
Therap. 8 

Cliost and abdomen, wounds of, operations on, choice of anaesthetics in, Anresth. 33, 34 

-——-preliminary anaesthesia in, Ainestli. 34 

- and face, commencing generalized sclcrodermia of, in acroeyanotic type of sclero¬ 
dactylia (early stage) (F. Parkes Weber), Clin. 16 
-disease, case for diagnosis (E. Pritchard), Child. 34 

-, inflammatory affections of, and curvature of spine, relation between, Child. 75 
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Cketwynd, Viscount.—Discussion on toxic jaundice in munition workers, R.S.M. Dis¬ 
cussion 6 

Cheyne, Sir W. Watson, Bt., K.C.M.G., C.B., Surgeon General.—Discussion on sterilization 
of wounds (Carrel method), Surg. 24 

Chiene, George, case of ruptured very early primary ovarian pregnancy (abstract), Obst. 17*2 
Child-bearing, maternal mortality in, Obst. 38 

-at Huddersfield (1906-16), Obst. 38, 39 

Child welfare in Russia, societies promoting, Obst. 71 
Children, acute osteomyelitis in, method of production, Ophtb. 55 

-, catarrhal and suppurative otitis media in, prolonged treatment important, Otol. 37 

-, cyclic vomiting in, Child. 52, 53 

-in crowded areas, susceptibility to cerebrospinal meningitis, Epid. 23, 27, 59 

-, lack of oxygen better withstood by, Amesth. 7 

-of London poor, frequent occurrence of status lymphaticus in, Child. 133 

-of poorer classes, infection with tubercle bacillus at early age. Derm. 42 

-, results of splenomegaly in, Child. 22 

-with acetonuria, classified in groups, Child. 58 

-, percentage, Child. 58, 59 

Chiron, the Centaur, source of medical knowledge of, Hist. 5 
Chi vers, Mr. C.« gift to Bath War Hospital, Bain. 19, 20 
Chloramine paste in treatment of superficial wounds, Surg. 11 
Chlorine gas, use of, for destruction of nits, Epid. 87 

-ionization, gunshot wound in forearm healed by, Electr. 40 

-in pleural thickenings and adhesions, Child. 75 

Chloroform, administration contra-indicated, in wounds of limbs of extreme severity, 
Antesth. 25 

-in wounds of chest and abdomen, indicated, Amesth. 33, 34 

-, bad anesthetic for head cases at Casualty Clearing Stations, Anresth. 29 

Ghoana, polypus of, originating in sphenoidal sinus of child (Irwin Moore), Laryng. 65 
Cholecystitis (acute) simulated by malaria, three cases, Med. 41 
Cholera simulated by malaria, case, Med. 41 

-vibrios, production of anaphylactic shock in guinea-pigs sensitized by, Derm. 44, 45 

Chorea, Huntington’s, case (E. Farquhar Buzzard), Neur. 48 

-rhythmica in man (F. Parkes Weber), Clin. 6 

Chorion, hydatidiform degeneration of, haemorrhage due to, Obst. 49 

Choroid epithelium cells, true cerebrospinal pressure result of secretory pres-urc of, 
Neiir. 2 

-gland, Neur. 2 

-, extract of, action on flow or pressure of cerebrospinal fluid, Neur. 3 

-hormone in, Neur. 3 

-plexuses, function of, Neur. 10 

-, unusual condition of (? congenital) (Harold Grimsdale), Ophth. 29 

Choyce, C. C., weight of ureteral calculi, quoted, Obst. 5 

Christophbrson, J. B.—A large salivary calculus from Khartoum, Sudan, Path. I 
Chrysarobin in treatment of psoriasis, Derm. 136 

Chutro, Professor, diminution of number of amputations under use of Carrel’s method, 
Surg. 11, 12, 28 

-, percentage of secondary haemorrhages from wounds due to infection, Surg. 2 

Cimex lectularius , see Bed-bug 

Circulatory system, malarial diseases of, Med. 43 

Circumcision, origin of, Hist. 23 

Cirrhosis of liver of malarial origin, case, Med. 42 

Civilians, mental disorders in, arising from the war (R. Percy Smith), Psych. 1-20 

-, prevalence of impetiginized seborrhoea among, Derm. 150 

-, spread of peri-dental gingivitis to, Odont. 14 
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Clark, D. A., Captain C.A.M.C.—Discussion on the treatment by physical methods of 
medical disabilities induced by the war, Bain. 13 
Clarke, Sir Arthur, treatment by sulphur fumigations, quoted, Derm. 92 
Clarke, Ernest. —Discussion on aetiology and treatment of iritis, Ophth. 54 
Clarke’s blood mixture, probable cause of severe iodide eruption, case, Derm. 18 
Claudication, intermittent, first use of term, Clin. 38 (footnote) 

-, of right leg, in early case of thrombo angiitis obliterans (non-syphilitic 

arteritis obliterans of Hebrews) (F. Parkes Weber), Clin. 18 
Clay soils, healthiness of, Bain. 59 

-strata of England, thickness of, Bain. 58 

Clay bury Asylum, use of electric baths at, Electr. 92 
Clayton gas, use of, for destruction of lice, Epid. 81 

-sulphur vapour as disinfectant against scabies, Derm. 125 

Cleido-cranio-dysostosis, family showing (F. Langmead), Child. 1 
Climacteric, effect of war upon women at epoch of, Psych. 19 
-, type of insanity due to hypothyroidism arising at, Path. 52 

Cliitingdale, S. D.—Discussion on distribution of deaths from lightning stroke in England, 
Bain. 62 

-, healthiness of London clay district, quoted, Bain. 59 

Clogg, H. S. — Case of pituitary tumour, Neur. 40 
Cloth, dead or empty nits adherent to, how removed, Epid. 90 
Clothes, methods of drying at base camps, Epid. 12 
Clothing, disinfection against lice by dry heat, Epid. 73, 74 

-, infected portions left in wound, onset of gas gangrene connected with, R.S.M. Lect. 8 ; 

Surg. 31, 32, 50 

Clover’s inhaler for closed methods of ether anaesthesia, Antesth. 9, 10 

-, modification of, Anaesth. 15 

-, not truly a closed inhaler, Anaesth. 15, 16 

Clyster, source of knowledge of use of, among ancient Egyptians, Hist. 12 

-, use for evacuating bowels, a late development, Hist. 13 

Coalfield areas, deaths from lightning stroke in, Bain. 48, 52 

Coalfields, influence of, upon direction of lightning stroke, Bain. 48 

Coal mine, injury from crushing in, followed by lumbar osteo-arthritis, Electr. 116 

Cocaine, intrathecal injection, danger of absorption, Neur. 4 (footnote) 

-, preliminary injection before laryngofissure, Laryng. 50, 52 

Cocci. Gram-negative, differentiation by agglutination and other serological tests, Epid. 38 

-, fermentation reactions, Epid. 37 

-, place of meningococcus in group of, Epid. 36 

-obtained from infected wounds, staining of, Surg. 10 

Cocco-bacilli from lice in cases of typhus, Epid. 108, 115 
Coccyodynia, treatment by diathermy (intensive method), Electr. 46 

Cochlea, destruction of delicate nerve endings in, resulting in paralysis, following shell 
explosion, Otol. 58 

- (left ear) in otosclerosis in association with otitis media, microscopical examination, 

Otol. 17 

-, microscopical examination of, after injury from shell explosion, Otol. 74, 84, 88 

-to ear due to bursting of rifle grenade, case, Otol. 77 

-(right ear) in fracture of cranial base, microscopical examination, Otol. 24, 31 

-in otosclerosis associated with otitis media, microscopical examination, Otol. 8 

-, after direct injury by shrapnel, microscopical examination, Otol. 64 

Cochlear apparatus, degenerative neuritis of, Otol. 89 

Cochran, concentration of helminth ova from faeces, quoted, M.B.L. 2 

Cockayne, E. A., R.N. —Case of congenital defect of the duodenum, in which bile was found 
both above and below the absent portion, Child. 127 
--, case of hereditary neuro-fibromatosis (von Recklinghausen’s disease), Child. 33 
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Cockayne, E. A., R.N.—Case of juvenile general paralysis, with hypopituitarism, Child. 9 

-, discussion on case of dystrophia adiposa genitalis, with congenital lues, Child. 26 

-on pityriasis rosea with unusual distribution, Child. 6 

-, Werdnig-Hoffmann type of spinal muscular atrophy, Child. 15 

-and Attlee, J., case of family amaurotic idiocy in English child, quoted, Child. 102 

Cocking, W. T., case of congenital (non-familial) jaundice, quoted, Clin. 15 
Coffey's operation for closure of colostomy opening, Proct. 139 
Coin in upper part of oesophagus, removal, case, Laryng. 86 
Cold, exposure to, for two days, fatal to active lice, Epid. 86 

-in ear, apparatus for producing, Otol. 94 

--, resistance of lice to, Epid. 70 

-water test for concussion deafness, Otol. 91 

Cole, Percival P.—Closure of colostomy opening for carcinoma of pelvic colon by Greig 
Smith’s method, Proct. 133 
Colitis, chronic, during pregnancy, Obst. 48 
Collapse under spinal anaesthesia, Ahaesth. 24 

-, causes of, Anaesth. 87 

---, danger of, Anaesth. 19 

-, prevention difficult, Anaesth. 24, 25 

-, when following administration of stovaine to wounded, Amesth. 20 

Collie, Sir John, Lieutenant-Colonel R.A.M.C.—Discussion on the treatment by physical 
methods of medical disabilities induced by the war, Bain. 21 
Collier, J. S., Captain R.A.M.C.—Demonstration of cases, Neur. 36 
Collins, E. Treacher.—D iscussion on recurrent glioma of retina, Ophth. 25 
Collins, Sir William, K.C.V.O., M.P.—Gunshot wound producing damage of twelfth and 
spinal accessory nerves, with cross union of their fibres, Neur. 39 
Collins, case of simultaneous bilateral tubal pregnancy, quoted, Obst. 95 
Collinsen’s lumbar colostomy, Proct. 135 

Colli s, E. L.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion, 71 
Colloid, excess in pars intermedia of pituitary body in hypothyroidism causing insanity in 
women, Path. 53 

-, in mvxcedema with confusional insanity, Path. 57 

-, invading pars nervosa, Path. 57, 58 

-of pituitary body does not contain iodine, Path. 59 

-not identical with that of thyroid. Path. 59 

Colon, pelvic, carcinoma of, colostomy opening for, closure of, by Greig Smith’s method 
(Percival P. Cole), Proct. 133 

-should be brought out through smallest possible opening in abdominal wall in making 

colostomy opening, Proct. 136 

-, transverse, cancer of, operation for, prevention of post-operative tympanites, case 

recorded, Obst. 145 

Colorado vermin killer, use of, for destruction of nits, Epid. 75, 87 
Colostomy, extraperitoneal, Proct. 135 

-, hypogastric, Proct. 143 

-, inguinal, Proct. 135 

-, formation of spur iu performing, Proct. 135, 136 

-, left, vertical incision through belly of left rectus muscle in, Proct. 136 

-, operation difficult in case of stout subjects, Proct. 141, 144 

-, lumbar, Proct. 135 

-, left, Proct. 135 

-opening, best kind of, factors of importance in making, Proct. 136 

- -- for carcinoma of pelvic colon, closure of, by Greig Smith's method (Percival P. 

Cole), Proct. 133 

-openings, closure of, Proct. 137 

-, by intraperitoneal methods, Proct. 137, 138 
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Colostomy openings, closure of, extraperitoneal (Greig Smith’s method), Proct. 138, 142, 143 

__ modification, Proct. 14*2 

_ t points of importance in, Proct. 137, 138 

-, technique, Proct. 138 

_ __ t making and closing, methods of, discussion on, Proct. 135-144 

_ f permanent, amount of control over, results of cases tabulated, Proct. 139, 140 

_, incapacity resulting from, Proct. 139 

_-—, slight, Proct. 141 

- 5 sigmoid, as temporary opening, Proct. 137 

-, through rectus, Proct. 141, 144 

-, spur forming after, method of dealing with, Proct. 134 

-, temporary, Proct. 137 

_ f best method for those wounded in war, Proct. 139 

-, transverse, Proct. 136, 141, 143, 144 

--- 1 advantages of, Proct. 136, 141 

---, as temporary opening, Proct. 137 

__ 1 avoidance of protrusion of mass of fat during, Proct. 141 

_ 9 provision of reservoir for faeces, above opening in, Proct. 136 

-, through rectus muscle, Proct. 144 

Colour reaction of urine in cases under treatment by salicylates, Child. 52 
-sense, Neur. 33 

Coma in recurrent pvrexial Hodgkin’s disease, Clin. 53 

Command Depot, cases of gastric disturbance at, treatment, Bain. 29 

- f Heaton Park, Manchester, pool bath at, Bain. 27 

- 9 nature of, Bain. 24 

-, physical training at, Bain. 26 

-, treatment at, cases suitable for, Bain. 26, 27 

__ should be sent promptly, Bain. 27 

-, modes of, Bain. 25, 26 

-, orthopaedic, cases suitable for, Bain. 28, 29 

_Depots, desirability of equipment of static machines at, Electr. 47 

Complement-fixation reaction in syphilis, Noguchi’s, Derm. 71, 72 
Condensers, muscle-testing by, contractions in proportion to voltage, Kleetr. 46 
Condyle, X-ray examination of, Electr. 3 

Confinement, effect of maternity benefit on arrangements for, Obst. 60 
Conjunctiva, fur infection of, from cats, three cases (Arnold Lawson), Ophth. 29 
Conjunctivte, yellowness of, in munition workers, R.S.M. Discussion 101, 102 
Conjunctivitis, bacterial origin of, Ophth. 51 

-, frequent complication of seborrhcea, Derm. 134 

Constantine, the African, works of, Hist. 108, 114 
Constipation, cases of iritis associated with, Ophth. 45 

-in gastric type of tri-nitro-toluene poisoning, R.S.M. Discussion 92, 93 

-in munition workers after recovery from toxic jaundice, R.S.M. Discussion S7 

-in toxic jaundice, R.S.M. Discussion 90 

Convulsions, infantile, history of, with positive Wassermann reaction, in bilateral optic nerve 
atrophy in child (F. Parkes Weber), Child. 121 
Cooke and Vanderveer, human sensitization, quoted, Derm. 43 

Coolidge tube and X-ray tube, effect of massive dosage from, on tumours, compared, 
Electr. 140 

Cooper, P. R., acute pneumonia in adult, complicated at outset by acidosis, quoted, Child. 57 
Cooper, R. Higham, X-ray examination in cases of cesophagectasia, Med. 4, 6 
Copeman, S. Monckton, Lieutenant-Colonel R.A.M.C.—Discussion on army sanitation at a 
base camp, Epid. 13 

Copper, proportion of ultra-violet rays reflected by, Electr. 33 

Cokhett, Dudley.—C ase of lympbadenoma, with cutaneous lesions, Derm. 64 
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Cordes, case of occlusion of duodenum, quoted, Child. 180 
Cornea, ulcers of, extraction of septic teeth in cure of, Ophth. 48 
Comeo-scleral junction, pigmented plaque in, ? nature, Ophth. 1 

Cornil and Ranvier, intra-alveolar position of cells in nodular form of metastasis, quoted, 
Path. 46 

Corpus callosum, punctate haemorrhages in, from case of shell shock and burial, Path. 79 

•-- luteum, portion of ovary credited with function of secretion, Psych. 66 

-spurium (atreticum), Psych. 68, 70, 84 

-, how resulting, Psych. 84 

«-verum, Psych. 68, 70, 84 

-and corpus luteum atreticum, characteristics distinguishing between, Psych. 

84, 85 

■-, formation of, cessation and replacement by degeneration of follicle in certain 

types of mental disease, Psych. 84 

-r, how resulting, Psych. 84 

Corti, organ of, affection of, in noise deafness, Otol. 57, 58 

-, damage in shell explosion, Otol. 109 

Corynebacterium of malignant granuloma, Clin. 49 
Coryza, effects of, method of relief, Laryng. 5, 6 

Cotton, rheumatoid arthritis following injury to wrist, quoted, Electr. 106 
Cotton wool removed from oesophagus, case, Laryng. 88 

Cough, with expectoration, in men submitted to operation at Casualty Clearing Stations, 
Aneesth. 18 

Coughing, irritative, treatment of (T. Mark Hovell), Laryng. 89 

Couvelaire, extravasated blood in uterine wall in cases of accidental haemorrhage, Obst. 29, 30 
Cows, devouring of placenta by, Hist. 17 

Cowell, cases of congenital occlusion of the duodenum collected by, Child. 131 
Coysh, T. A.—Presentation of report of Inter-Allies Dental Congress, Odont. 7 
Cranium, base of, fracture of, with injury to labyrinth capsule, photomicrographs showing, 
Otol. 25-30 

Crawfurd, Raymond. —Legends and lore of the genesis of the healing art (Presidential 
Address), Hist. 1-32 

Creosote oil, deadly to insects, Epid. 75 

Cresol, combined with soft soap, as protective against breeding of lice in garments, Epid. 
79, 90 

-drums, uses of, at base camps, Epid. 12 

Crico arytaenoid joint, immobilization of, prolonged abductor paralysis ending in, Laryng. 81 
Crile, G., method of cutting off afferent impulses from operation site, quoted, Bain. 22 
Crippled limbs, restoration to function through electro-therapy, Electr. 49 
Critchett, Sir Anderson, Bt., C.V.O.—Discussion on the aetiology and treatment of iritis, 
Ophth. 46 

Crocodile, entry of trochilus bird into mouth of, legend relating to, Hist. 20 
Crofton, W. M., recovery from apparent arterial sclerosis, quoted, Ophth. 35, 36 
Cropper, J. W., and Row, R. W. Harold. —Method of concentrating entamoeba cysts in 
stools, M.B.L. 1-12 

Crousse, two cases of bilateral tubal pregnancy, quoted, Obst. 97 

Crucial ligament, osteophytic proliferation at attachment to tibial spine, Electr. 113 

Cucurbitula, or gourd, used for cupping, Hist. 91 

Culture media, artificial; growth of bacillus of “gas gangrene” in, conditions governing (Sir 
A. E. Wright), R.S.M. Lect. 1-32 

Cumberbatch, E. P.—Case of rodent ulcer of scalp treated by diathermy, Electr. 1 

-, discussion on electrical treatment of war injuries, Electr. 59 

-, electrical department of St. Bartholomew’s Hospital, Electr. 87 

Cupping, dry, in bronchitis and pneumonia, Hist. 90 
-glasses, Hist. 92 

3 
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Cupping instruments, case of (Vincent Dickinson), Hist. 90 

-, operation for, result of unskilful performance, Hist. 93 

-, wet, operation for, description, Hist. 92 

Cushing, Harvey, “Hereditary Anchylosis of the Proximal Phalangeal Joints” (Synphalau- 
gism), quoted, Path. 65 

Cutaneous lesions in lymphadenoma, case (Dudley Corbett), Derm. 64 
Cutis marmorata of relapsing fever, Med. 52 
Cyanosis in anaesthesia, Ansesth. 14 

-in female munition workers, R.S.M. Discussion 44, 102, 105 

-, cause of, R.S.M. Discussion 44, 102, 105 

-in workers in tri-nitro-toluene, R.S.M. Discussion 44, 78 

-, nature of occupation favouring, R.S.M. Discussion 85 

-, percentage of oxygen inhaled in ether anaesthesia in relation to degree of, Anvsth. 15.16 

Cyclo hexanone, in destruction of lice, Epid. 92 
Cyst, laryngeal, case of (C. Horsford), Laryng. 75 
Cysts, dental, source of dental infection, Ophth. 49 
Cystic duct, carcinoma of (primary), nature of, Clin. 36 

-, primary carcinoma in liver arising from, Clin. 34 

Cystitis during pregnancy, prevention, Obst. 49 
Cytisus, active principles of, Hist. 25 

-, once believed to possess galactagogue properties, Hist. 25 

Cytisine, not practicable for use in destruction of lice in clothing in wear, Epid. 82 


Dactillary, instrument figured in Bristol Guy de Chauliac MS., Hist. S3, 88 
Dakin’s method in treatment of wounds, Electr. 41 
-solution, alkalinity of, test of, Surg. 4 

-(Daufresne’s modification) in sterilization of wounds, application by Carrel’s 

method, Surg. 5 

-, application, method of, Surg. 5 

-, introduction into wounds by Carrel’s tubes, Surg. 6 

--, method of preparation and constituents of, Surg. 3 

-, sodium hypochlorite in, Surg. 3, 25-28 

-, flushing cavity with, after excision of infected shoulder- and elbow-joints 

Surg. 114 

-, intravenous injection, dangerous or fatal, Surg. 11 

-, irrigation of septic wounds by, Surg. 131 

-, original, method of preparation and constituents of, Surg. 3 

-, precautions in use of, Surg. 11 

-, titration of, Surg. 4 

-tubes and solution, treatment by, kind of wound for which suited, Electr. 41 

Dardanelles sores, Derm. 152 

Darier, histology of lesions of acnitis, quoted, Derm. 38 

Darwin, Charles, blood sucking habits of vampire bat witnessed to in his “ Voyage of the- 
Beagle,” Hi&t. 10 

-, healing practices among animals, quoted, Ilist. 31 

Davidson, Sir J. Mackenzie.— Exhibition of director for indicating position during operation 
of foreign bodies localized by X-rays, Electr. 36 
Davies, D. Leighton. — Discussion on retinal signs of arteriosclerosis, Ophth. 41 
Davis, E. D. D.—Case of left optic atrophy caused by suppuration in tho posterior ethmoidal 
cells, sphenoidal and maxillary sinuses of the left side, Laryng. 105 

-, case of right optic neuritis caused by suppuration in the right posterior ethmoidal cells 

and sphenoidal sinus, Laryng. 103 

-, discussion on acute osteomyelitis of frontal bone, Laryng. 109 

-on Braun’s artificial larynx, Laryng. 20 
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Davis, E. D. D.—Discussion on choanal polypus, Laryng. 69 

-, discussion on malignant disease of maxillary antrum, Laryng. 62 

-on warfare injuries and neuroses, Otol. 119 

-, doubtful case of labyrinthitis, Otol. 43 

Davis, H. J. Banks.—A natomical specimens of the petrous bone, Otol. 46 

-, discussion on acute osteomyelitis of frontal bone, Laryng. 110 

-on case for diagnosis, Laryng. 120 

-of retro-pharyngeal abscess, Laryng. 117 

-on cerebrospinal fluid escaping from ear for twelve months, Otol. 127 

-on doubtful case of labyrinthitis, Otol. 44 

-on removal of foreign bodies, Laryng. 93 

-, sarcoma of ethmoid and superior maxilla in a man, aged 39, Laryng. 76 

Dawson, G. W.—Case of adherent soft palate, Laryng. 100 

-, case of nasopharyngeal fibroma, Laryng. 101 

-, discussion on case of right optic neuritis, Laryng. 104 

-on skiagrams illustrating spasmodic stricture of the thoracic oesophagus, 

Laryng. 113 

-, ethmoiditis causing blindness, Laryng. 94 , 

Deacon, Mrs.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion 101 
Dead body, growth of bacillus of Welch in, conditions governing, R.S.M. Lect. 17-20 
Deaf-mutism, easier to oure than hysterical deafness, Otol. 115 
Deafness, concussion, due to gun firing or explosion of high-explosive shells, Otol. 53 
-, groups of, Otol. 91 

-, liability to occur in ears previously injured, Otol. 123 

-, pre-existing middle-ear disease in, Otol. Ill 

-, prognosis, Otol. 54, 94 

-, testing of hearing by monochord in, Otol. Ill 

-, tests for, Otol. 91 

-, total, use of resonators in, Otol. 91 

-, treatment, Otol. 54, 91 

-, with nasal obstruction, Otol. 94 

-, degree of, disqualifying for military service, Otol. 95, 96, 119, 120 

-, regulations of Canadian Army Medical Service as to, Otol. 119 

-due to gunshot wound, groups of, Otol. 114 

-to war injuries of ear, Otol. 99 

-following trauma, peripheral limitation of fields of vision and peripheral limitation of 

hearing in, Otol. 92 

-warfare injuries of middle ear, Otol. 50 

-, hysterical, difficulty of cure, Otol. 115 

-, neurones concerned in, Otol. 117 

-, non-disappearance during sleep, Otol. 116 

-, labyrinthine, and vertigo, case (J. S. Risien Russell), Neur. 44 

-, complete, on both sides following fracture of base of skull from bullet wound, 

Otol. 53 

-, due to gunshot wound and high explosive, Otol. 114 

-, in wounds of temporal region involving pericranium, Otol. 92 

-, machine-gunner’s, Otol. Ill 

- (middle-ear) in cases t>f chronic middle-ear suppuration wrongly attributed to shell 

6hock, Otol. 93 

-(nerve) following shell shock, Otol. 91 

-, partial, without lesion of tympanic membrane, due to shell explosion, Otol. 122 

-(noise), air conduction of sound of paramount importance in, Otol. 57 

-, caused by excessive movements of atmosphere conveyed to labyrinth after shell 

explosion, Otol. 57 

-due to physiological over-stimulation of auditory apparatus, Otol. 57 
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Deafness, psychical, comparative rarity of, Otol. 114 

-, detection, Otol. 95 

-, distinction from malingering, Otol. 55 

-, following bombardment, case, Otol. 55 

-severe shock, and accompanied by other nervous signs, Otol. 55 

-shell shock, Otol. 90, 91 

-, re-education in, Otol. 95 

-, treatment, Otol. 90. 91 

-, pre-existing, before shell shock, Otol. 121 

--, should be stated in reports to pension boards, Otol. 121 

-(shell or explosion), case ending fatally, Otol. 72, 102 

--. causation and prognosis, Otol. 110 

-, caused by excessive movements of atmosphere conveyed to labyrinth after 

shell explosion. Otol. 57 

-due to hysteria and auto-suggestion, Otol. 115 

-, examination of inner ear iu cases of, important, Otol. GO 

-, functional, Otol. 89 

-, groups of* Otol. 114 

-, hearing tests in cases of, Otol. 105-108 

-, investigation of middle and inner ears in cases of, Otol. 59 

-, lesions in brain found in eases of, Otol. 59 

---, tuning-fork tests in, Otol. 121 

-, simulated, Otol. 91, 95 

Death-rate in European Russia, decrease, Obst. 71 
Death, sudden, in status lymphaticus, Child. 138, 141, 142 

Debility, general, in conjunction with stiffness and injuries, effect of manipulation bath upon, 
Bain. 73 

Decidual reaction in subperitoneal fibro-myoma of uterus (Cordon Ley), Obst. 137 

—--, structures in which met with, Obst. 188, 139 

Deer, value of dittany as vulnerary known to, Hist. 14 

Dehelly, results of treatment of shell, grenade, and bomb wounds by Carrel method and 
Dakin’s solution, Surg. 10 

Delanoe, experiments on anaphylactic shock, quoted, Derm. 44, 45 

Delepine, case of right hemianopia with narrow peripheral zone of vision, quoted, Neur. 18 
Delirium in malaria, Med. 35 

-in recurrent pyrexial Hodgkin’s disease, Clin. 53 

-passing into coma in fatal cases of toxic jaundice, R.S.M. Discussion 90 

Deltoid, war injury to, best method of treatment, Electr. 53 
Dementia paranoides in offspring of paranoic parent, Psych. 25 

-prsecox, autopsy on cases of, Psych. 91, 95 

-, case of. Psych. 94 

-, cases of, clinical history, Psych. 90, 94 

-, date of commencement associated with perverted function of sexual glands, 

Psych. 88 

-, endocrine organs in, changes in, Psych. 88, 89 

-, review of recent literature on, Psych. 88, 89 

--, studies on (M. Kojima, communicated by F. W. Mott), Psych. 88-100 

-, histological examination of ovaries in cases of, Psych. 09 

-in cases of general paralysis of insane, Psych. 20 

-, senile, Psych. 25 

Denbigh, Countess of, " Royalist Father and Roundhead Son ” (1915), quoted, Hist. 34 
-, Earl of, see Fielding , Basil, Lord 

Dendy, direction of movement of ciliated epithelium of ependyma in the Amnocaetes, Neur. 11 

-, function of choroid plexuses, quoted, Neur. 10 

Dencrvated limb, healing of wounds in. possible, Electr. 99 
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Dengue and pappataci fever, resemblance between, Med. 54 

-, enlargement of superficial lymphatic glands in, Med. 55 

-in Ceylon and Far East, Med. 54 

-in Gallipoli, Med. 54 

-, relapses in, Med. 55 

-, sequela of, Med. 55 

Dental infection, sources of, Ophth. 49 

-suction plates, wearing of, by munition workers, R.S.M. Discussion 8G 

Denture removed from oesophagus, fatal case of, Laryng. 88, 89 

Dentures, application in treatment of loss of portion of mandible from war injuries, Odont. 5, 6 
Deodorants, sterilization of interdental splints by, Odont. 3 

Depage, results of wound treatment by Carrel’s method and Dakin’s solution, quoted, Surg. 10 
Dermatitis, admissions to army hospital for, Derm. 125, 126 

-, application of parasiticide in scabies without production of, Derm. 127 

-herpetiformis (“ hydroa gestationis ” type), case (E. G. Graham Little), Derm. 103 

-in tetryl workers, R.S.M. Discussion 98 

-nodosa rubra, acnitis in Egyptian soldier distinguished from, Derm. 47 

-of feet, culture of monilia fungus from case of (George Pemet), Derm. 172 

-, peritonitis compared with, Obst. 152 

-, pruritic, caused by infection of mange from kitten, cases (A. Whitfield), Derm. 11 

-, risk of production under treatment of scabies by sulphur fumigation, Derm. 94 

-, scaly, complicating papulo-necrotic tuberculide, Child. 5 

-, T.N.T., diminution of, R.S.M. Discussion 73 

-, nature of, R.S.M. Discussion 87, 91 

-, prevalence among workers, R.S.M. Discussion 9, 73, 91 

-, symptoms, R.S.M. Discussion 104 

-, treatment, R.S.M. Discussion 93, 104 

Dermato-myositis and sclerodermia, combined occurrence, Derm. 31, 32 

-, case (E. Bronson for G. A. Sutherland), Child. 28 

-distinct from sclerodermia, Child. 30, 31 

-, see also Myositis 

Dermographism in association with postural albuminuria and lordosis, Child. 79 
Dermoid tumours, intrathoracic, Child. 9 

Dey, Algeria, military hospital, physiotherapy department at, Elcctr. 37. 38 
Dhanwantari, early Hindoo physician or holy sage, Hist. 3 
Diabetes and infantilism, case (J. Porter Parkinson), Child. 26 

-, cases of iritis associated with, Ophth. 45 

-, existence during pregnancy, Obst. 48 

Diacetic acid, in urine, Gerhardt’s reaction for, Child. 50, 51 

-, test to distinguish from salicyluric constituent, Child. 52, 58, 59 

Diaceturia, non-diabetic, diseases with which associated, Child. 55 

-, presence in diseases for which salicylates may be given, Child. 52 

-, remarks on (F. Parkes Weber), Child. 51 

Diagnosis, case for (S. E. Dorc), Dorm. 98 

-(A. L. Macleod), Laryng. 120 

-(j. Porter Parkinson), Child. 63 

-(W. Knowslev Sibley), Derm. 16 

-(James Taylor), Neur. 43 

-(chest disease) (E. Pritchard), Child. 34 

-(epidermolysis bullosa) (E. G. Graham Little), Derm. 52 

-(lichen planus) (George F. Stobbing), Derm. 58 

-(laryngeal) (W. M. Molliaon), Laryng. 38 

Diaphragm, left half, stronger action and greater excursion of, than right, Child. 77 
Diarrhoea, famine, in starved Serbian soldier, Med. 56 
Diarrhoeas, common affections in the Balkans, Med. 56 
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Diathermic apparatus, cost of, Electr. 59 

Diathermy after operation for epithelioma of nasopharynx (N. Patterson), Laryng. G4 
-, application of, rules for, Electr. 45 

-puncture of malignant glands in cancer of throat, Laryng, 17,18, 19 

-, treatment by, of carcinoma of floor of mouth (F. A. Rose), Laryng. 74 

-, of coccyodynia, on intensive method, Electr. 46 

-, of local tetanus solely symptomatic, Electr. 45 

-, two cases, Electr. 44 

-, of rodent ulcer of scalp, case (E. P. Cumberbatch), Electr. 1 

-, of sciatica, Electr. 45 

-, of stiff joints, Bain. 38 

-~, of trench foot, Bain. 36; Electr. 43 

-, of Volkmann’s ischaemic contracture, Electr. 43 

-, of wounded, chief indication for, Electr. 43 

Dickinson, Vincent.—C ase of oupping instruments, Hist. 90 
Dielectric oil, composition of, Electr. 99 

-does not penetrate skin, Electr. 99 

-in treatment of eczema, Electr. 101 

-of nerve leaks from shell shock, Electr. 99 

-of pneumonia and other inflammatory states, Electr. 99, 100 

-, value of, Electr. 101 

Diet emphasized in Salernitan literature. Hist. 116 

-, excessive, and faulty hygiene resulting in status catarrhalis, Child. 137 

-in cyclic vomiting, with acidosis, Child. 55, 68, 59 

-in gastric type of tri-nitro-toluene poisoning, R.S.M. Discussion 93 

Dietetic treatment of status catarrhalis, Child. 139 
Digestive system, diseases of, simulated by malaria, Med. 40 

Di-nitro-benzene, poisoning by, changes in liver and kidneys from, R.S.M. Discussion 42 
-, under pre-war conditions, R.S.M. Discussion 3 

Diphtheria, enormous mortality from, in children suffering from status catarrhalis, Child. 13 

-followed by severe anaemia, successful employment of transfusion of blood in, case, 

Therap. 2 

-, small epidemics of, in military hospital wards for skin diseases, Derm. 134 

Diplegia, cerebral, inscriptions of speech in, indications of new method of treatment (E. W. 
Scripture), Child. 36 

-; spasticity with loss of knee-jerks in ; inscription of speech in, Child. 38 

--——, speech analysis in, Child. 4G 

-, stuttering in, Child. 47 

-, treatment of, Child. 47 

-, with abnormal flexibility (“ atony”) of ankle joints (F. Parkes Weber), Child. 17 

Diplococci, Gram-negative, place of meningococcus in group of, Epid. 36 
Diplococcus, haemophilic, obtained from blood from typhus patients, Epid. 105 
Disabilities, medical, induced by the war, treatment by drinking mineral waters, Bain. 37 
-by mineral baths, Bain. 36 

-by physical methods, discussion on, Bain. 1-44 (R. Ackerley, 37 ; 

E. Black, 24; C. W. Buckley, 36; D. A. Clark, 13; Sir John Collie, 21; W. 
Edgecombe, 34 ; William Gordon (opening address ), 1; F. Howard Humphris, 38; 
G. J. King Martyn, 19 ; A. G. S. Mahomed, 42 ; F. P. Nunneley, 30; P. Quiseme, 3 ; 

F. R. Sawdon, 42 ; W. Bezly Thorne, 39) 

Disablements, measurement and record of, kept at Red Cross Clinic for Physical Disablement 
of Officers, Bain. 68 

Disease, rare, in two brothers (Charles Hunter), Child. 104 
Disk, see Optic disk 

Distances and lengths, inability to estimate correctly, resulting from occipital injury, Neur. 20 
Dittany, value as vulnerary, known to certain animals, Hist. 14 
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Ditty, apothecary to Prince James Francis Edward, son of James II, Hist. 66 
Dixon, W. E., F.R.S., and Halliburton, W. D., F.R.S., demonstration of cranial outlet of 
cerebrospinal fluid, Neur. 4 

-and Taylor, F. E., pressor substances in placenta, Hist. 15 

“ Doffers,” acneiform eruption of (S. W. Allworthy), Derm. 102 
Dog, brain of, family resemblance and variability, Psych. 54, 55 
Dogs, association with legends and symbolism of Asclepius, Hist. 6 

-, devouring of placenta by, Hist. 17 

-, extraction of thorns and splinters by, Hist. 44 

-, grass-eating habits of, ancient tradition respecting, Hist. 9 

-, presenoe in sanctuary of Asclepius, Hist. 5, 6 

Domestic animals, posture in parturition among, Hist. 19 

-, separation of umbilical cord among, Hist. 19, 20 

Donald, Archibald, care of the pregnant woman, quoted, Obst. 44 

Donelan, James.— Discussion on arsenical poisoning following tracheotomy and galyl injec¬ 
tions for syphilitic disease of larynx, Laryng. 119 

-, discussion on atrophic rhinitis and tuberculosis, Laryng. 16 

-on choanal polypus, Laryng. 70 

-on double abductor paralysis, Laryng. 39 

-on laryngeal mirror used by Manuel Garcia, Laryng. 72 

-stridor relieved by dilatation, Laryng. 82 

-on malignant disease of maxillary antrum, Laryng. 62 

-on war injury of nose, Laryng. 24 

Donors, belonging to different groups to patients, risk of transfusion of blood from, 
Therap. 9 

-of blood for transfusion, diseases transmitted to patients by, Therap. 4 

-, selection of, Therap. 4 

Dopter, parameningococcus of, Epid. 38 

Doran, A., case of bilateral tubal pregnancy, quoted, Obst. 95, 96 

-, coincidence of ha?matosalpinx and tubal gestation, quoted, Obst. 99 

Does, S. E.—Case for diagnosis, Derm. 98 

-, case of dysidrosis (cheiropompholyx), Derm. 99 

-localized sweating of the face and (?) hidrocystoma, Derm. 18 

-of secondary malignant ulceration of the skin, Derm. 21 

-, discussion on acquired syphilis in girl aged 8, Derm. 71 

- 1 -on case of epithelioma of hand following traumatism, Derm. 83 

-of oedema to us sclerodermia, Derm. 63 

-of psoriasis and lichen atrophicus, Derm. 75, 76 

-of symmetrical gangrene of skin, Derm. 77 

--of von Recklinghausen's disease, Derm. 60 

-on cases of pruritic dermatitis, Derm. 13 

-on skin diseases and their treatment under war conditions, Derm. 152 

-, lichen planus with unusual features, Derm. Ill 

-, multiple soft moles, Derm. 112 

Douching, sterilization of interdental splints by, Odont. 3 

Doubleday, F. N.—Cases of gunshot injury of the face and jaw, with special reference to 
treatment, Odont. 51-56 

-, discussion on mandibular anaesthesia, Odont. 39 

Dowsing heat in treatment of scar following plastic operation for gunshot injury of left cheek, 
case, Odont. 51 

Drainage after gunshot injuries of face and jaw, essential, Odont. 56 
Dreser, observations upon air under masks during ether anaesthesia, quoted, Auresth. 7 
Drew, Douglas. —Discussion on large vesical calculus removed through a vesico-cervico- 
vaginal fistula, Obst. 12 

Drift gas, poisoning by, punctiform haemorrhages in brain in case of, Path. 78 
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Drinkwater, H.—Phalangeal anarthrosis (synostosis, ankylosis) transmitted through four¬ 
teen generations, Path. GO 

Drop-foot, treatment by mochano-therapeutic methods, Bain. 28, 29 
Drug eruptions, distinguished from acnitis in Egyptian soldier, Derm. 48 
Drugs, in neurasthenia following shell shock, contra-indicated, Bain. 22, *23 
-, substances used as vehicles for, Hist. 28 

Drumhead from case of injury to ear due to bursting of rifle grenade, microscopic examina¬ 
tion, Otol. 7G 

-of shell-deafness, microscopic examination of, Otol. 73 

Drunkards, female, changes in ovaries, Psych. 8G 
Duboisine, sulphate of, in treatment of iritis, Ophth. 4G 

Ductless and sexual glands, possible influence of changes in thyroid in upsetting bio¬ 
chemical balance between, secretions of, Path. 53 

-glands, extracts of, in treatment of otosclerosis, Otol. 37 

-of sclerodermia, Derm. G2 

Dudgeon, L. S., and Shattock, S. G.—Feeding experiments made upon mice with mouse 
cancer, Path. 35-50 

-, grafting experiments made with normal mouse tissues treated with cell-free extract 

of mouse cancer, or admixed with the tumour pulp, Ac., Path. 20-34 
Dug-outs, infection of, with lice, preventive measures, Epid. 75 

Dumas, results of treatment of shell, grenade and bomb wounds by Carrel method and 
Dakin’s solution, Surg. 10 

Dunn, Captain, epidemic nephritis, with hyaline throml>osis of vessels of alveoli of lungs and 
of glomerular capillaries of kidneys, quoted, Path. 78 
Dunn, R. A., and Gordon, M. H., epidemic simulating influenza in East Herts, quoted 
(1904-5), Epid. 31 

Duodenum, congenital defect of, in which bile was found both above and below absent 
portion, case (E. A. Cockayne), Child. 127 
-, congenital occlusion associated with imperforate auus, Child. 131 

-, occlusion of, accompanied by patent septum ventriculorum in same infant, Child. 131 

-, bile above and below occlusion, Child. 129, 130 

Dura mater, incision into, in leptomeningitis, Otol. 135 

Dwarfism and infautilism in connexion with congenital syphilis, Child. 9S, 99 
Dwelling-houses of the poor, insanitation of, Obst. 65 
Dynamical conception of tumours, Eleetr. 13G 

Dysbasia intermittens angiosclerotica, term suggested by Erl), Clin. 38 
Dysenteries, common affections in the Balkans, Med. 5G 

Dysentery (amoebic), cultivation of causative organism of, how hitherto rendered difficult,. 
M.B.L. 1 

-, bacterial, more prevalent type in Balkans, Med. 5G 

-, chronic diagnosed by galvano-metric deflexion, Eleetr. 101 

-simulated by malaria, case, Med. 40 

Dysidrosis (cheiropompholyx) case (S. E. Dore), Derm. 99. 

- in girl with hemiplegia, most marked in paralysed hand (J. M. H. MacLeod), 

Derm. 1G8 

Dyspepsia, msophagectasia distinct from, Med. 15 

Dyspnoea in Hodgkin’s disease (recurrent pyrexial), with enlargement of external lymphatic 
glands, Clin. 52 

Dystrophia adiposa genitalis, with congenital lues, case (Frederick Langmcad), Child. 25 


Ear and cheek, cystic rodent ulcer of (E. G. Graham Little), Derm. 159 
-, apparatus for producing cold in, Otol. 94 

-, cerebrospinal fluid escaping from, for three days at a time (Sydney Scott). Otol. 127 

-for twelve months, case of (J. F. O’Malley), Otol. 125 
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Ear, direct injury by shrapnel, followed by suppurative otitis media and cerebellar abscess, 
microscopical sections, illustrations showing, Otol. 62 69 

-, discharges from, fuso-spirillary organisms present in, Laryng. 47 

-, diseases of, pre-existing, in war injuries of ear, Otol. 99, 100 

-, external, polypi of, caution in removal necessary, Otol. 128 . 

-, polypoid cyst of, proving to be cerebral hernia, Otol. 127 

-, war injuries of, analysis of cases, Otol. 99 

-, high-explosive shell injury of, microscopical sections, illustrations showing, Otol. 72-78 

-, injuries of, indirect, due to fracture of base of skull, Otol. 57 

-, injury to, due to bursting of rifle grenade, Otol. 76 

-, indirect, due to bullet wound, case, Otol. 69 

-, internal, examination important in cases of shell or explosion deafness, Otol. 60 

-, shell concussion effects on, membrana tympani remaining intact, cases, Otol. 105 

-shattered, cases, Otol. 106 

--where membrana tympani was previously lost, cases, Otol. 107 

-, war injuries of, Otol. 52 

-, left, injury to, due to bursting of rifle grenade, photomicrographs of sections showing,. 

Otol. 79-83 

-to high explosive shell, Otol. 86 

--, photomicrographs of sections showing, Otol. 87, 88 

-, microscopical examination of in otosclerosis associated with otitis media, Otol. 11 

-, malignant disease of, case (Sydney Scott), Otol. 45 

-, time of freedom from recurrence, Otol. 132 

-, middle, and ear, inner, injuries of, in fracture of cranial base (J. S. Fraser), Otol. 20 

-, blood in, from war injury, four cases, Otol. 101 

-, analysis of symptoms, Otol. 102 

-, disease, alteration of bone conduction in, Otol. 112 

- } cases unsuitable for treatment at Command Depot, Bain. 26 

-, pre-existing in cases of concussion deafness, Otol. Ill 

-, haemorrhage into, due to parachute descent, Otol. 51 

-, following bomb wound of right cheek, case, Otol. 51 

-(left), microscopical examination of, in otosclerosis associated with otitis media, 

Otol. 12 

-, mucosa of, bone change, inflammatory, Otol. 33 

-(right) in fracture of cranial base, microscopical examination, Case I, Otol. 24 ; 

Case II, Otol. 29 

-, microscopical examination of, in otosclerosis associated with otitis media, 

Otol. 7 

-, spaces, microscopical examination of, after injury from high explosive shell, Otol. 8 & 

--from shell explosion, case, Otol. 83 

-in case of shell injury, Otol. 74 

-in indirect injury of ear by bullet wound, case, Otol. 70 

-and tympanum, microscopical examination of, in direct injury by shrapnel, 

Otol. 62 

-, suppuration, chronic, deafness in cases of, wrongly attributed to shell-shock,. 

Otol. 93 

-, how far a disqualification for active military service, Otol. 120, 123 

-, warfare injuries of, Otol. 50 

-, infection following, Otol. 51 

-, normal, injury without permanent affection of hearing power, Otol. 123 

-, right, in otosclerosis associated with otitis media, microscopical examination, Otol. 7 

-, injury to, from shell explosion, Otol. 83 

-, photomicrographs of sections showing, Otol. 84, 85, 86 

-, macroscopical examination in case of indirect injury by shrapnel, Otol. 61 

-, microscopical examination in fracture of cranial base, Case I, Otol. 24 ; Case II, 

Otol. 29 









Ear, warfare injuries of, analysis of 100 cases, Otol. 98 

-, causing deafness, Otol. 99 

-, direct, Otol. 56 

-, followed by spontaneous nystagmus, Otol. 103, 104 

-, morbid anatomy of (J. S. and John Fraser), Otol. 56 

-, pre-existing ear, nose and throat disease in, Otol. 99, 100 

-, production of nystagmus in, Otol. 97 

-, renewal of early suppuration set up by, Otol. 123, 124 

-, special discussion on, Otol. 47-124 (H. S. Birkett, 90 ; E. D. D. Davis, 119; 

J. S. and J. Fraser, 56; P. G. Goldsmith, 119; J. Dundas Grant, 93; S. Hastings, 
123 ; A. F. Hurst, 115 ; C. E. Jones-Phillipson, 96 ; H. J. Marriage (opening address ), 
47; (reply), 124; E. A. Peters, 114; 8. Scott, 112; R. E. Shuter, 111; H. Tod, 122; 
C. E. West, 92; Gordon Wilson, 91). 

Ears, ticking in (objective and subjective) (W. H. Jewell), Otol. 128 

Eastney, outbreak of cerebrospinal fever at (1915), Epid. 26 

Eau courante baths at Granville Canadian Hospital, Margate, Bain. 17 

-in treatment of trench foot, Bain. 28 

-(thermal) in treatment of wounded soldiers, Bain. 5 

-, warm, followed by dry heat bath, in treatment of wounded soldiers, Bain. 6 

Eccles, H. Annbsley.—D iscussion on trauma in aetiology of arthritis, Electr. 119 
-, war injuries of the jaw, Electr. 2 

Eccles, W. McAdam, Major R.A.M.C.—Discussion on experiments with mouse-cancer, 
Path. 50 

Echeneis, habits of, Hist. 28 
-, medical uses of, Hist. 28, 29 

Ecthyma, following scabies, undermining ulceration in, treatment, Derm. 152 

-, primary, attempt to imitate, Derm. 132, 143 

--, followed by pigmentation and scarring, Derm. 131 

--by papillomatous or warty growths, Derm. 131, 143 

-, in soldiers, Derm. 129-132, 141-143 

-, streptococcus obtained from, Derm. 130, 131, 132 

-, treatment, Derm. 132 

Eczema, admissions to army hospital for, Derm. 125, 126 

--, complicating status catarrhalis, Child. 136, 187 

-, treatment by application of dielectric oil, Electr. 101 

-of liquid paraffin, Electr. 102 

-by radium, Bain. 83 

-by ultra-violet radiation, Electr. 34 

Eczematous eruption (resistant) associated with erythroemia (J. H. Sequeira), Derm. 14 
Eddowes, A.—Discussion on acquired syphilis in girl aged 8, Derm. 71 

-, discussion on case of dysidrosis (cheiropompholyx), Derm. 100 

-of iodide eruption, Derm. 119 

-of late congenital syphilis manifestations, Derm. 87 

--of mercurial poisoning cured by intramine, Derm. 86 

-of oedematous sclerodermia, Derm. 63 

-of oedeme bleu de Charcot, Derm. 110 

-of small-spored ringworm in adult, Derm. 80 

-on cases for diagnosis, Derm. 54, 98 

-on fixed erythema of palms, Derm. 58 

-j -on skin diseases and their treatment under war conditions, Derm. 153 

-, transitory keloid excited by urticaria papulosa, Derm. 77 

Eden, T. W.—Discussion on undiagnosed cancer of cervix, Obst. 131 

Edgecombe, W.—Discussion on treatment by physical methods of medical disabilities 
induced by the war, Bain. 34 

Edgelow, Percy.—D iscussion on fuso-spirillary peri-dental gingivitis, Odont. 13 
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Edwards, F. Swinford.— Discussion on case of abdomino-perineal excision in man aged 29, 
Proct. 134 

-, discussion on closure of colostomy opening for carcinoma of pelvic colon by Greig 

Smith’s method, Proct. 134 

-on methods of making and closing colostomy openings, Proct. 142, 143 

Egg-shells, powdered, possible beneficial physiological influences of, Hist. 17 
Egyptians, ancient, belief as to origin of art of writing, Hist. 23 
-, source of knowledge of use of clyster among, Hist. 12 

Elbow-joint, bones round, X-ray appearances ip one of two brothers with rare disease, Child. 
110, 114 

-, dislocation of, followed by “ candle-guttering ” on head of radius, Electr. 118 

-, excision, after gunshot injury, good results following, Surg. 113 

-, fleximeter for measuring angle of movement of, Bain. 65 

-, gunshot injuries of, severe infected, clinical histories of cases, Surg. 124 

-, treatment by excision, results, Surg. 116 

-infected, removal, method detailed, Surg. 115 

-, osteo-arthriti8 of, Electr. 118 

-, fracture of external condyle of humerus, with separation of fragment of bone, 

Electr. 116, 117 

Electric bath treatment, Bain. 20 

-at Granville Canadian Hospital, Bain. 117 

-baths, use at Claybury Asylum, Electr. 92 

--— in cases of adolescent insanity, Electr. 92 

-condition, lower positive or negative, effect on skeletal and muscular growth, Bain. 59 

- current, constant, application in relief of pain, Electr. 58, 60 

-, direct, in treatment of war injuries, Electr. 59 

- currents led off from human body (especially in relation to “ nerve-leaks ”) (W. M. 

Bayliss), Electr. 95-102 

-, misstatements with regard to, Electr. 96 

-, process described, Electr. 96 

-in body, means of conduction, Electr. 96 

-potential, high positive, effect on mind, Bain. 58 

- shock followed by progressive spinal muscular atrophy (Duchenne-Aran), positive 

Wa8sermann reaction (F. Parkes Weber), Clin. 4 
Electrical and massage departments, military, must be under one head, Electr. 53 
-changes in cells and skin, source of, Electr. 98 

-department of St. Bartholomew’s Hospital (E. P. Cumberbatch), Electr. 87 

-departments, personnel of, Electr. 50 

-reactions, chart for recording, Electr. 48 

-treatment and massage for muscles in war injuries, Electr. 52 

-of nerve injuries, Electr. 62 

-lesions after injury, Bain. 36 

-of neurasthenia following war injuries, Bain. 36 

-of shell shock, Bain. 36 

-of trench foot, Bain. 21, 36 

-of wounded soldiers, Bain. 38 

--— of war injuries as adjunct to relaxation treatment, Electr. 52 

- f choice of current according to effect desired, Electr. 55 

-combined with baths, in cases of medical disabilities induced by the war, 

Bain. 43 

-, danger of prolonging in certain cases, Electr. 54, 60 

-, discussion on, Electr. 37-62 (G. B. Batten, 60 ; Donald Baynes, 60; 

Noel Burke, 57 ; E. P. Cumberbatch, 59; F. Hernaman-Johnson, 52 ; F. Howard 
Humphris, 55 ; E. Sayer, 61: Grainger Stewart, 50: W. J. Turrell (opening address), 
37; (reply), 61) 
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Electrical treatment of war injuries, early application important, Electr. 51 

-, promotion of active movement, main object, Electr. 61 

-, with disappointing results, Electr. 54 

-, special, galvanometer as indication for, Electr. 101 

-work, organization in military hospitals, Electr. 58 

Electricity in American air, effect on mind and body, Bain. 60 

-, atmospheric, investigation at health stations, Bain. 61 

-- -, modified by nature of soil, Bain. 54, 56, 59 

Electrodes, difference in potential between, Electr. 96 

-, equipotential, Electr. 97 

-, metallic, distortions produced by, Electr. 98 

-, non-polarizable, use of, Electr. 97 

Electrolysis in treatment of multiple soft moles, Derm. 113 
Electrolytes of human body, Electr. 96 

Electro-magnet, only useful in removal of uon-impacted foreign bodies, Electr. 92 
Electrons and ions, distinction between, Electr. 96 
Electrophobia, cases of, Electr. 61,62 
-overcome bv hypnotism, Electr. 54 

Electroscope, gold-leaf, employment in measurement of dosage in radium therapy, Electr. 125 
Electro-therapeutic department, Radcliffe Infirmary, Oxford, working of, Electr. 38-40 
-at Granville Canadian Hospital, Bain. 17 

Electro-therapeutics, diseases suitable for treatment by, how to supply information as to, 
Electr. 91 

-, influence of Lewis Jones upon position of, Electr. 88 

-, unqualified practitioners of, Electr. 91, 92, 93 

-, wider recognition, how to attain, Electr. 91 

-, wrong methods in, Electr. 50 

Electro-therapy of soldiers at Granville Hospital, Ramsgate, Bain. 13 
-, war services capable of being rendered to State by, Electr. 49 

Electuaries, recipes for (medical compendium, scientific encyclopaedia, twelfth century), text. 
Hist. 136 ; commentary, Hist. 155 

Elephantiasis, post-operative, of finger, case (George Pernet), Derm. 107 

-- f connexion with blocking of lympathies, Derm. 108 

Elephants, extraction of weapons with their trunks by, Hist. 14 

Elliot, R. H., Lieutenant-Colonel I.M.S.—Discussion on recurrent glioma of retina, 
Ophth. 26 

-, and Mrs. R. H.—Photography of macroscopic eye specimens, Ophth. 7 

Elliott, T. R., Lieutenant-Colonel R.A.M.C., memorandum of Captain Kaye on poisoning by 
drift gas, forwarded by, Path. 78 

Elser and Huntoon, fermentation reactions of meningococcus, Epid. 37 

-, pseudo-meningococcus of, Epid. 38 

Emprrc arc lamp, use of, in ultra-violet radiation, Electr. 32 
Encephalitis, association with epidemic catarrh or influenza, Epid. 20, 21 
-, epidemic, identity with cerebrospinal fever, Epid. 20, 21 

Encyclopaedia, scientific, of twelfth century in MS. 17, St. John’s College, Oxford, 
Hist. 117 

-, contents of, Hist. 118, 119 

---, nationality of writer, Hist. 119 

---, writer’s acquaintance with Greek, Hist. 

119, 120 

Endarteritis oblitorans, complicating osteoarthritis, Electr. 106 
-in pulmonary syphilis, Med. 28 

Endocrine organs, disorders of, type of hirsuties associated with, Derm. 176 

-in dementia pnecox, changes in, review of recent literature on, Psych. 88, 89 

-. studies on (M. Kojima, communicated by F. W. Mott), Psych. 88-100 
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Endophlebitis in pulmonary syphilis, Med. 28 

Endothelioma surrounding lower end of vagina in mouse fed with mouse-cancer, Path. 
40-42, 46 

Energy, amount supplied as food and that given out in various forms by organism, 
equivalent, Electr. 96 

Engelking, E., ovarian pregnancy of intra-ligamentary development (abstract), Obst. 179 
England, clay strata of, thickness, Bain. 58 

-, deaths from lightning stroke in, distribution of (A. G. S. Mahomed), Bain. 45 

-, names of localities, Bain. 60 

English child, family amaurotic idiocy in, Child. 102 

Enophthalmos in injury to cervical sympathetic, following retro-pharyngeal abscess, case, 
Laryng. 116 

Entamoeba coli cysts in stools, difficulties of concentration, M.B.L. 2 ; maximum concentra¬ 
tion by ether method, microscopical appearance, M.B.L. 6 

- f variation in number, M.B.L. 9 

--, osmotic collapse of, M.B.L. 5 

-, separation of genus Vahlkampfia from, M.B.L. 1, 2 

-cysts in stools, counting methods, statistical errors in, M.B.L. 11 

-, concentration, maximum, for diagnosis, M.B.L. 3 

-, advantages of method, M.B.L. 5, 6 

-, method of (J. W. Cropper and R. W. H. Row), M.B.L. 1 

-, relative, for cultivation, M.B.L. 7 

-, counting method, M.B.L. 9 

-, diagram showing, M.B.L. 10 

---methods, statistical errors in, how avoided, M.B.L. 11 

-, precipitation by centrifuging saline fluid, M.B.L. 5 

- histolytica , excystation of, M.B.L. 1 

-, separation of genus Vahlkampfia from, M.B.L. 1, 2 

Enteric group, fevers of, prevalence in Balkans, Med. 57; see also Typhoid fever; Para - 
typhoid fever 

Enteritis, chronic, due to presumed glass-poisoning, Path. 16-19 

Environment, unfavourable, and infection, compared, in production of multiple cases of 
disease. Epid. 50 

Eosinophilk in cases of tri-nitro-toluene poisoning, R.S.M. Discussion, 16 
Ependyma in Amnocsetes, direction of movement of ciliated epithelium, Neur. 11 
Epidemic waves of disease, rise, persistence and final fall, Epid. 42 
Epidemics, microbic causes of disease not sufficient to produce, Epid. 42 
Epidermis, multiple inclusion cysts of, Derm. 163, 164 
Epidermolysis bullosa, case for diagnosis (K. G. Graham Little), Derm. 52 
Epididymitis and orchitis, malarial, case, Med. 44 

Epigastric pain, severe, in acute toxamia of pregnancy, with acute nephritis *and accidental 
haemorrhage, Obst. 19, 20, 31, 32 
Epilepsy and idiocy, case of, examination of ovaries in, Psych. 85 

-, imbecility with or without, histological examination of ovaries in, Psych. 69 

Epileptic fits in association with pigmented degeneration of retina, case (F. E. Batten), 
Ophth. 3 

Epileptiform fits and cerebral degeneration, with amaurosis in only child (F. Parkes Weber), 
Child. 100 

Epiphysitis and osteomyelitis, acute and chronic, treatment of (Carrel method), Surg. 7 

- and periostitis, syphilitic, in one of twins, without other marked signs of syphilis, 

case (H. C. Cameron), Child. 125 

--, treatment with Dakin’s solution, introduced by Carrel’s tubes, Surg. 7 

Epithelioma, laryngo-fissure for, followed by complete excision of larynx, Braun's artificial 
larynx worn for five and three-quarter years (Sir StClair Thomson), Laryng. 20 
-of hand following traumatism, case (J. L. Bunch), Derm. 80 
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Epithelioma of larynx, laryngofissure for, four cases (Sir StClair Thomson), Larvng. 48 

-of left maxillary antrum and left ethmoid, case shown four years after Moure’s operation 

(lateral rhinotomy) (Sir StClair Thomson), Laryng. 57 

-of nasopharynx, operation, diathermy (N. Patterson), Laryng. 64 

Erb, term “dysbasia intermittens augiosclerotica,” first suggested by, Clin. 38 

Ergograph, demonstration of (C. F. Son»tag), Bain. 69 

Ergot in control of accidental hsemorrhage, Obst. 23, 33, 35 

Erichsen, Sir J. E., absorption of products of synovitis, quoted, Electr. 56 

Erysipelas in soldiers, Derm. 155, 156 

Erythema, fixed, of palms (H. G. Adamson), Derm. 57 

-, accompanied by brachial neuralgia, Derm. 57, 58 

-induratum, acnitis in Egyptian soldier distinguished from, Derm. 47 

-, localized, on side of face, Derm. 57, 58 

-, production by metallic tungsten and Simpson electrodes, Electr. 33 

-resulting from exposure to radium rays in case of cancer of breast, Electr. 123, 124 

Erythematous flushing in pappataci fever, Med. 53 

Erythraemia in association with resistant eczematous eruption (J. H. Sequeira), Derm. 14 
Erythrocytes and haemoglobin, changes in, in cases of tri-nitro-toluene poisoning, R.S.M. 
Discussion 16 

Erythromelalgia and thrombo-angiitis obliterans, Clin. 2, 3 

-, symptom-group to which term should be applied, Clin. 19 

Eserine in relief of post-operative tympanites, Obst. 156 

Ether, administration by closed methods, composition of air difficult to estimate, Anaesth. 13 

-, really semi-open, Antesth. 13 

-by open method, Antesth. 16 

-, composition of air more uniform, Antesth. 13 

-, preliminary use of morphia in, Antesth. 15, 16 

-by warm vapour method, alteration of composition of air under mask, Antesth. 

12, 13 

-at casualty clearing stations, Antesth. 18, 30, 31-35 

---*-, advantages of, Anresth. 18, 37 

---, in head cases, Anaesth. 30 

-, closed and open methods compared, Antesth. 14 

-, contra-indicated in wounds of limbs of extreme severity, Antesth. 26, 27 

-in higher and lower concentration, effects of, Anaesth. 14 

-, various percentages of, effect upon respiration, Anaesth. 14 

-antesthesia, air under masks during (M. S. Pembrey and F. E. Shipway), Anaesth. 7 

-—, observation results tabulated, Anaesth. 10, 11, 12 

-, open methods, Antesth. 10, 11, 12 

-, closed methods, Antesth. 10, 12 

—.-.-, variability of composition, Anaesth. 12 

-, danger of overdose, Antesth. 14 

-, percentage of oxygen inhaled, in relation to cyanosis, Anwsth. 15, 16 

-, application to skin in toxic jaundice, R.S.M. Discussion, 95 

-infusion, possible danger of, Anaesth. 36 

-, treatment of faeces with, after emulsification in concentration of entamoeba cysts for 

diagnosis, M.B.L. 3, 11 

Ethmoid and superior maxilla, sarcoma of, in man aged 39 (H. J. Banks Davis), 
Laryng. 76 

-, left, and left maxillary antrum, epithelioma of, case shown four years after Moure’s 

operation (lateral rhinotomy) (Sir StClair Thomson), Laryng. 57 

i-, nasal cavity, and right maxillary antrum, round-celled sarcoma of, case shown two 

months after Moure’s operation (lateral rhinotomy) (Sir StClair Thomson), Laryng. 58 
Ethmoidal and maxillary sinuses, carcinoma of, case shown seven months after operation by 
oblique facial route (C. Graham), Laryng. 59 
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Ethmoidal cells (posterior), sphenoidal and maxillary sinuses of left side, suppuration in,, 
causing left optic atrophy, case (E. D. D. Davis), Laryng. 105 

-(right posterior) and sphenoidal sinus, suppuration in, causing right optic neuritis,. 

case (E. D. D. Davis), Laryng. 103 
Ethmoiditis causing blindness (G. W. Dawson), Laryng. 94 
Eudrenine, preliminary injection before laryngofissure, Laryng. 5‘2 
Euphrasia, former use as remedy for eye-diseases, Hist. 22 
Eusol in gas infection, Surg. 66 
-, irrigation of septic wounds by, Surg. 131 

Eustachian tube, microscopical examination of, after injury from high-explosive shell, case*. 
Otol. 86 

-of left ear in otosclerosis associated with otitis media, microscopical examination, 

Otol. 12 

-tubes, condition of, means of deciding whether perforation of drum with suppuration is 

old or recent, Otol. 94 

Evans, E. Laming, case of nearly unilateral striae atrophica?, quoted, Derm. 181 

Excreta, burning of, furnaces for, at base camps, Epid. 8 

-— of young ingested by carnivora, Hist. 18 

Explosives, high, rupture of tympanic membrane due to, Otol. 90 

Extremity, lower, left, intermittent claudication of (F. Parkes Weber), Clin. 37 

-, intermittent claudication of, in connexion with arteriosclerotic disease,. 

Clin. 38 

Eye, diseases of, early remedies for, Hist. 21 

-, treatment by inoculations, caution Necessary, Ophth. 52 

-, macroscopic specimens of, photography of (Lieutenant-Colonel and Mrs. R. H. Elliot),. 

Ophth. 7 

Eyes and teeth, diseases of, relation between, Ophth. 48 

-, cut specimens must be under water when photographed, Ophth. 8 

-- f photographing of, arrangement for fixing in position, Ophth. 9 

-, method, Ophth. 7 

-, position of camera, Ophth. 9 

- } question of background, Ophth. 10 

-, source of light for, Ophth. 8 

-of patient and operator, protection under tungsten radiation, Electr. 33 

Eyeball, enucleation of, speculum for use in (A. C. Hudson), Ophth. 6 
Eye strain, determining cause of onset of iritis, Ophth. 53, 54 


Face and chest, commencing generalized sclerodermia of, in acrocyauotic type of sclero¬ 
dactylia (early stage) (F. Parkes Weber), Clin. 16 

- and jaw, gunshot injuries of, demonstration of clinical cases (G. Paton Pollitt, B. 

Maxwell Stephens, F. N. Doubledav), Odont. 41 

- f treatment of, cases illustrating (F. N. Doubleday). Odont. 51-56 

-, essential points in, Odont. 56 

-, extensive removal of bone deprecated, Odont. 56 

-, erythema, localized on side of face, Derm. 57, 58 

-, injury to, treatment by static electricity, Electr. 61 

-, localized sweating of, and (?) hydrocystoma, case (S. E. Dore), Derm. 18 

-, subcutaneous tissues of, bilateral atrophy, Child. 87, 90 

_ f diseases with which associated, Child. 90 

Facial restoration in soldier by means of mechanical appliance, case (J. Lew in Payne), 
Odont. 17, 40 

Ffeces, entamoeba cysts in, method of concentration (J. W. Cropper and U. W. H. Row),. 
M.B.L. 1 

-——, method of counting, M.B.L. 9 
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Faeces, emulsification for concentration of entamoeba cysts, agents used in, M.B.L. 4 
-for maximum concentration of entamoeba cysts, M.B.L. 3, 11 

-for relative concentration of entamoeba cysts, filtration of emulsion through silk, 

M.B.L. 7, 8, 12 
-, incineration of, Epid. 15 

-, provision of reservoir for, above opening in transverse colostomy, Proct. 13G 

-removal from young by birds, Hist. 13 

-, treatment with ether after emulsification, M.B.L. 3, 11 

Fagapyrismus, factors in causation of, Derm. 4G, 49 
Fallopian tube, coincident pregnancy in each, Obst. 94 
-—, quintuplets in one, Obst. 94 

-tubes and ovaries, removal, treatment of pneumo-peritoneum following, Obst. 147 

-from case of simultaneous bilateral tubal pregnancy, description of, Obst. 90-93 

Falloppius, origin of knowledge of sedative action of cassia, Hist. 25 

Familial grouping of bloods not evident, Therap. 8 

Famine and typhus, close connexion between, Epid. 97, 114, 116, 117 

-without co-existing typhus, historical instances, Epid. 117 

Faradic current, stimulation by, in treatment of muscles in war injuries, Electr. 51 

Fat, articles containing, limitation or avoidance in cyclic vomiting with acidosis, Child. 58, 59 

- atrophy, iu lipodystrophia progressiva, course of. Child. 82 

-- --, preceded by increase of fat in buttocks or legs, Child. 82, 92 

-, cutaneous, absence in case of precocious sexual development in boy, Child. G7 

-, percolation of, into filter-beds, Epid. 15 

Fatigue, influence of, on gas gangrene of wounds, Surg. 40 
Fat-splitting, accelerating power of serum on, Clin. 24, 2G 

--— found in cases of improvement or recovery in cancer, Clin. 24 

Fauces, appearance of, in pappataci fever, Med. 53 
Fawcett, J., case of lipodystrophia progressiva, quoted, Child. 85 
.hear and depression, factors in, predisposing to typhus, Epid. 95, 97 
-, effects of, Psych. 14 

Febrile reactions following transfusions of compatible blood, Therap. 9, 10, 16 
Feeding, experiments in, made upon mice with mouse cancer (S. G. Shattock and L. S. 
Dudgeon), Path. 35-50 

-, importance of, among operatives in T.N.T. factories, H.S.M. Discussion 7 

Fees of practitioners in midwives’ cases, Obst. 79 

Feet, dermatitis of, culture of monilia fungus from, case of (George Pernet), Derm. 172 
Fehr, case of glioma of retina, distribution of metastatic growths, Ophtb. 14 
Feldman, I.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion G7, 96 
Females, brains of, slightly greater similarity to one another than brains of males, 
Psych. 33 

-, greater number of cases of pyorrhoea associated with iritis occur in, Ophth. 4G 

-, human, parturition in standing attitude among, Hist. 18, 19 

-, lipodystrophia progressiva in, cases tabulated, Child. 88, 89 

Femoral vein, thrombosis of, following shell wound ; recovery, Surg. 3G 

Femur, fragment torn off, with proliferation from injured area of tibia, Electr. 110, 111 

-, left, lower end of, tuberculous osteomyelitis of, changes observed under X-ray 

examination, Electr. 86 

-, osteo-arthritis of, following horse-kicks, Electr. 116 

-, right, in fatal case of slight jaundice in munition worker, post-mortem appearances, 

R.S.M. Discussion, 60 

-, upper end of, fractures of, complicated by gas gangrene, fatal, Surg. 37, 38 

Fennel, early remedy for diseases of eye, Hist. 21 

Fermentation reactions in differentiation of Gram-negative cocci, Epid. 37 

-, question of, In cerebrospinal fever, Epid. 37 

Ferguson, case of successive or repeated tubal pregnancy, quoted, Obst. 95 
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.Fevers and humours, relation between (medical compendium, scientific encyclopedia, twelfth 
century), text, Hist. 138 ; commentary, Hist. 155 
Fibro-angioma, operation stump of nasal fibroma differs from that of, Laryng. 121 
Fibroid tumour, calcified, causing complete axial rotation of uterus (C. Hubert Roberts), 
Obst. 109 

-tumours, uterine, early removal, Obst. 132 

Fibrolipoma of right broad ligament weighing 13 lb. (W. S. A. Griffith), Obst. 1 
Fibroma, nasal (of right fossa), with specimen and microscopic section (L. H. Pegler), 
Laryng. 121 

-, operation stump differs from that of fibro-angioma, Laryng. 121 

-, nasopharyngeal, case of (G. W. Dawson), Laryng. 101 

-, properly termed one of diffuse angio-fibroma growing into nasopharynx, 

Laryng. 102 

Fibromata, symmetrical, on vocal cords, removed simultaneously by means of exhibitor’s 
forceps, case (J. Dundas Grant), Laryng. 83 
Fibromyoma, subperitoneal, of uterus, decidual reaction in (Gordon Ley), Obst. 137 

-, uterine, treatment by total hysterectomy, Obst. 132 

Fibromyomata, discovery during pregnancy, Obst. 49 
Fibrositis in soldiers invalided from front, Bain. 19 

-, treatment by mineralized baths, body should not be dried after, Bain. 40 

Fielding, Basil, Lord (later, Earl of Denbigh), letters of Harvey to, Hist. 34, 40, 43, 46-54 

-, portrait of, Hist. 42 

Filter-beds, percolation of fat into, Epid. 15 

Finger, post-operative elephantiasis of, case (George Pernet), Derm. 107 
Finger-joints, fleximeter for measuring angle of movement of, Bain. 65, 66 

-, hereditary defect of, see Anarthrosis, phalangeal 

Fingers, stiff, benefited by manipulation bath, Bain. 71 

-, two, syringomyelic affection of (F. Parkes Weber), Derm. 160 

Finzi, N. S., Captain R.A.M.C.—Pharyngeal pouches, Electr. 63-78 
Fire, origin of, ancient beliefs as to, Hist. 24 
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121 
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Fox, H. Clayton. —Discussion on acute osteomyelitis of frontal bone, Laryng. 110 

-, discussion on case of right optic neuritis, Laryng. 104 
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-, correlation of, with changes in central nervous system, conclusions, Path. 52 

-, particular form of causing manic-depressive insanity about time of climacteric, Path. 52 

Hysterectomies, two hundred, for myoma, four cases of undiagnosed cancer of cervix in 
(Herbert R. Spencer), Obst. 120 

Hysterectomy after Caesarean section in treatment of cases of accidental haemorrhage, 
necessity for, discussed, Obst. 28, 29, 30, 31-36 

-and Caesarean section for accidental haemorrhage (W. Fletcher Shaw), Obst. 23 

-total, in treatment of uterine fibromyoma, Obst. 132 

Hysteria and auto-suggestion, deafness due to, Otol. 115 
Hysterical manifestations, disappearance during sleep, Otol. 116 
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Ibis, use of clyster among ancient Egyptians said to be derived from, Hist. 12 
Ichneumon, antidote to snake bite used by, Hist. 29 
Idiocy, amaurotic family, in English child, Child. 102 

-, juvenile form, Child. 102 

-, Tay-Sachs type, Child. 102 

-, question of separation of cases from those of pigmented degeneration 

of retina, associated with epileptic fits, Ophth. 4, 5 

-and epilepsy, case of, examination of ovaries in, Psych. 85 

Idleness, habits of, suppression among disabled soldiers, Bain. 93 
Igneous rocks of Snowdon area, thickness, Bain. 56 

Ileum, inflamed condition, as seen in specimen from case of presumed glass-poisoning, 
Path. 16-19 

Ileus, paralytic, definition, Obst. 157, 158 
-, treatment, Obst. 157, 158 

Ilium, left, sarcomatous tumour of, following parturition and ending fatally ; death of 
patient's two brothers from abdominal sarcoma. Path. 47, 48 
Imbecility, with or without epilepsy, histological examination of ovaries in cases of, Psych. 69 
Immobilization for long periods in treatment of disabled soldiers, failure of, Bain. 27, 28 
Impetiginization, frequent complication of seborrhcea, Derm. 134 
Impetigo, admissions to army hospital for, Derm. 125, 126 

-, boils or scabies, analysis of 1,000 cases diagnosed as, Dermi 126, 127 

-contagiosa and impetiginized form of seborrhcea, resemblance between, Derm. 135, 149 

-in association with scabies, Derm. 128, 151, 154 

-, linear, in soldiers, Derm. 132, 133, 144, 145 

- — of buttocks secondary to scabies, Derm. 124, 140 
-, treatment, Derm. 153 

Inclusion cysts, multiple, of epidermis, Derm. 163, 164 

Incus found lying in antrum in course of radical mastoid operation, traumatic dislocation, 
Otol. 40 

India, administration of glass for criminal purposes in, Path. 14, 15 

-, importation into, of influenza pandemic (1891), Epid. 58 

-, medical folk-lore respecting serpent in. Hist. 6, 7 

India-rubber, soft, facing denture-block with, Odont. 6 

-splints, insertion in treatment of nasal stenosis, Laryng. 23, 24 

Infant, transfusion with mother's blood safe without usual tests, Therap. 8 

-Welfare Centres, work of, Obst. 69 

-Clinics, first institution of, Obst. 46 

Infantilism and diabetes, case (J. Porter Parkinson), Child. 26 

-and dwarfism in connexion with congenital syphilis, Child. 98, 99 

Infants, care of, through agency of private organization and individuals, Obst. 76 
-, death-rate of, during mother’s pregnancy, Obst. 47 

Infection and unfavourable environment compared in production of multiple cases of 
disease, Epid. 50 

Infections, mixed, in Serbia in 1915, Med. 52 

-, serious, successful employment of transfusion of blood in, Therap. 1 

Infectious diseases, simultaneous occurrence of two or more in same locality or institution, 
Epid. 57 

-, specific, simulated by malaria, Med. 37 

Inflammation, due to direct irritation, essential to primary union, Obst. 152 
Influenza and cerebrospinal meningitis, relationship between, Epid. 32-35 

-and poliomyelitis, relationship between, Epid. 32 

-, attacks of, preceding onset of cerebrospinal meningitis, Epid. 33-35 

-bacillus, cases of iritis associated with, Ophth. 52 

-, cerebrospinal meningitis regarded as complication of, Epid. 28 

-, arguments for, Epid. 28, 29 




Index 


lxvii 


Influenza, cerebrospinal meningitis regarded as complication of, arguments against, 
Epid. 29, 57 

-, need for confirmatory evidence, Epid. 29, 30, 31 

-regarded as distinct from, Epid. 28 

-, arguments for, Epid. 28, 30 

-against, Epid. 30 

-, need for confirmatory evidence, Epid. 30 

-, epidemic simulating, in East Herts (1904-05), Epid. 31 

-, epidemics of, association of epidemics of cerebrospinal fever with, Epid. 20 

-, “ trailing,” associated with complications, Epid. 23, 56 

-, following pandemics, Epid. 22, 23, 59 

-, history of contact with cases of,' preceding onset of cerebrospinal meningitis, Epid. 33-35 

-, infectious diseases difficult of determination diagnosed as, Epid. 57 

-, outbreak simulating, in institution in Holborn, Epid. 31 

-, pandemic of (1891), importation into and spread in India, Epid. 58 

-, pandemics of, Epid. 22, 58 

-, severe, followed by iritis, Ophth. 52 

-, symptomatology of, Epid. 60 

Insane parents, anticipation of mental disease in offspring, Psych. 23 
Insanity, adolescent, use of electric baths in cases of, Electr. 92 

-among civil population caused by the war, cases of, Psych. 3 

-, confusional, with myxcedema, case, Path. 54 

-, decrease of, during the period of the war, Psych. 17 

-, heredity in relation to, Psych. 22, 23 

-, manic-depressive, about climacteric arising from particular form of hypothyroidism. 

Path. 52 

-, onset of, during early adolescence or during involutional period in women, Psych. 65 

Insecticides against lice, economy in, Epid. 78 

-, experiments in use of, Epid. 75, 76 

-, method of use, Epid. 78, 79 

-, of small value, proved so experimentally, Epid. 76, 77, 89 

-, soap as vehicle of, Epid. 79 

-, suitable, Epid. 73 

- 9 useless character of majority of, Epid. 89 

-, volatile, Epid. 79 

-in destruction of body lice in prophylaxis against typhus, Med. 50 

Insects, creosote oil deadly to, Epid. 75 
Insomnia, air-raids cause of, Psych. 12 
Insula, configuration of, Psych. 27 

Intemperance, habits of, suppression among disabled soldiers, Bain. 93 

Internal organs, maintenance of microbes alive in, in niduses of lowered bactoriotropic 
pressure, R.S.M. Lect. 4, 5 

-secretion, diseases of organs of, and otosclerosis, suggested relationship between, Otol. 87 

Intertarsal joints, arthritis of, Electr. 114 

Intestinal disinfection in treatment of acnitis in Egyptian soldier, Derm. 27, 48, 49 

-irritation and nasal irritation, connexion between, Laryng. 1 

-obstruction, causing tympanites and followed by peritonitis, Obst. 153, 154 

-obstructions, post-operative, classification, Obst. 156 

-stasis, acute, Obst. 140 

---, following abdominal operations, Obst. 143 

Intestine, bacterial product from, factor in causation of acnitis in Egyptian soldier, Derm. 44 

-, exposure, in wounds of abdomen, effect on blood-pressure with and without anaesthetic, 

Anaesth. 31, 32 

-, myenteric plexus of, nature and functions, similarity to nodal and conducting system 

in heart, Obst. 140, 142, 157 
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Intestine, opening and draining of, in treatment of post-operative tympanites, Obst. 141 

-, paralysis, cause, Obst. 153 

-from septic peritonitis, Obst. 147 

-, perforation, causing fatal termination of case of hydroa gestationis, Derm. 104 

-, small, injury or manipulation, formation of fistula in, Obst. 155 

Intramine, mercurial poisoning after treatment for syphilis cured by (J. E. R. McDonagh), 
Derm. 83 

Intramuscular tension, increased, powerful factor in transition of gas infection to gas 
gangrene of wounds, Surg. 38 

Intraperitoneal bleeding in concealed accidental haemorrhage, Obst. 13, 32 
Intrathoracic growth, supposed case (C. E. Lakin), Child. 7 

-growths, dermoid, Child. 9 

-f-, malignant, Child. 8 

-, tuberculous. Child. 8, 9 

Iodide eruption mistaken for small-pox, Derm. 119 

-, severe, case (G. Pernet), Derm. 17 

Iodine, not present in colloid of pituitary body, Path. 59 
v Iodoform and bismuth paste, Morison’s, in treatment of chronic bone-sinuses, Surg. 59 

-destructive of lice, but hardly of bed-bugs, Med. 51 

-, use of, for destruction of lice in clothing in wear, Epid. 82 

Ionization chamber, use of, in measurement of dosage in radium therapy, Electr. 125, 126 

-, followed by ultra-violet radiation in treatment of superficial wounds, Electr. 62 

-in treatment of war injuries, Electr. 40 

-of wounds, Electr. 41 

-, rise of temperature following, Electr. 58, 62 

Ions and electrons, distinction between, Electr. 96 

-, only means of conduction of electric currents in body, Electr. 96 

-, positive, separation from negative, how effected, Electr. 98 

Ipecacuanha wine, liquor arsenicalis, and glycerine, painting gums with, in periodontal 
gingivitis, Odont. 11, 15 
Iridectomy in treatment of iritis, Ophth. 46, 47 

-, anaesthesia under, Ophth. 47 

-, case, Ophth. 48 

-, contra-indications, Ophth. 47 

- f technique of, Ophth. 47, 48 

- 1 value of, Ophth. 47 

Iris, inflamed, reason for discoloration in iritis, Ophth. 55 
-, why selected by bacteria for invasion, Ophth. 55 

Iritis, aetiology and treatment of, discussion on, Ophth. 43-58 (E. Clarke, 54 ; Sir A. Critchett, 
46 ; C. E. Lakin, 54 ; W. Lang (opening address ), 43 ; (reply), 58 ; A. W. Ormond, 53 ; 
Leslie Paton, 56; H. Lyon Smith, 51; J. G. Turner, 48) 

-, always result of sepsis, Ophth. 53 

-and acute rheumatism, question of connexion between, Ophth. 53 

-, association with arthritic conditions, Ophth. 51 

-, cases of, enumeration of bacteria and bacterial toxins associated with Ophth. 52 

-, causes of, in 200 cases, Ophth. 43 

-, due to gonorrhoea; see Iritis gonorrhoeal 

-to pyorrhoea, Ophth. 45, 49, 56, 57, 58 

-to tubercular infection. See Iritis tubercular 

-to syphilis, Ophth. 44 

-, experimental production by bacterial inoculation, Ophth. 56 

-, following severe influenza, Ophth. 52 

-, general and local affections causing, Ophth. 45 

--, gonorrhoeal, Ophth. 44, 46 

-, mouth common source of infection in, Ophth. 49 
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Iritis, production of, anatomical explanation for, Ophth. 55 
-, quiet, Ophth. 55, 57, 58 

-, recurrent, benefited by use of proper glasses, Ophth. 54 

-, treatment by application of atropine, Ophth. 4G 

-of duboisine, Ophth. 46 

-of hot coil, Ophth. 54 

-of leeches, Ophth. 46, 54 

-, see also Iridectomy 

-, tubercular, Ophth. 44, 51 

-, treatment, Ophth. 44 

-, X-ray examination in suspected dental infection in, Ophth. 57 

Iron, perchloride of, and glycerine and water, in treatment of irritative coughing, Laryng. 99 
Irrigation tubes, application to wounds, Surg. 26 

Isoagglutinative properties of bloods, groups of individuals according to, Therap. 4, 5, 6, 7 
Isoagglutinins and isohtemolysins, blood of donor must be tested with that of patient for, 
before transfusion, Therap. 4 

Ivens, Miss Frances.—A clinical study of anaerobic wound infection, with an analysis of 
107 cases of gas gangrene, Surg. 29-110 


Jacobson, C., healing of wounds in denervated limb, Electr. 99 
von Jaksch’s disease, see Pseudo-leukceviica infantum 
James Francis Edward, Prince (old Pretender), apothecary of, Hist. 66 
-, medical history of, Hist. 64-68 

Jaundice, acholuric splenomegalic (family), case (Leonard Guthrie), Child. 19 

-and vomiting, followed by aplastic anosmia, Clin. 29 

-, camp (icterus castrensis), common occurrence of, in Balkans, Med. 56 

-, cases of poisoning by tri-nitro-toluol without, R.S.M. Discussion 46 

-, congenital (non-familial), without splenomegaly, case (F. Parkes Weber), Clin. 13 

-, examination of blood and blood-serum in, Clin. 14 

-(conjunctival), slight, in munition workers, time taken for development into severe 

general type, R.S.M. Discussion 87 

-, slight, fatal case of, in munition worker, R.S.M. Discussion 59 

-, toxic, due to tetrachlorethane poisoning, prevention of, R.S.M. Discussion 2, 100 

-, immunity to, among munition workers, R.S.M. Disoussion 72, 103 

-, in aeroplane workers, cause of, R.S.M. Disoussion 2, 100 

-, in munition workers, aetiology, R.S.M. Discussion 4, 38, 78, 93 

-, age and sex incidence, R.S.M. Discussion 88, 93 

-, area of liver dullness in, R.S.M. Discussion 96, 96 

- 9 cases (January to December, 1916) R.S.M. Discussion 5 

-of, clinical histories, R.S.M. Discussion 48, 79, 81, 95 ; Clin. 26 

-, cerebrospinal fluid found bilo-stained at post-mortem examination,. 

R.S.M. Discussion 96 

-, constipation in, R.S.M. Discussion 90 

-after recovery from, R.S.M. Discussion 87 

-, date of onset, R.S.M. Discussion 85 

-, deaths from, R.S.M. Discussion 5, 28-31, 79, 81, 88, 104 

-, delirium passing into coma in fatal cases, R.S.M. Discussion 90 

-, development delayed by excretion from skin, R.S.M. Discussion 85 

--, occupations favouring, R.S.M. Discussion 85 

-, diagnosis from simple catarrhal icterus, R.S.M. Discussion 101 

-, duration of employment with exposure to tri-nitro-toluene poisoning im 

cases of, and in cases ending fatally, R.S.M. Discussion 72 

-, duration of work and illness in cases of, R.S.M. Discussion 48 

-, pathology, R.S.M. Discussion 22-26, 49-59 







Index 


Ixx 


Jaundice, toxic, in munition workers, pathology summarized, R.S.M. Discussion 105 

-, post-mortem appearances, R.S.M. Discussion 22-26, 49-59, 81, 82 

-, prognosis, R.S.M. Discussion 83 

-, indications helpful to, R.S.M. Discussion 97 

-, prophylaxis, R.S.M. Discussion 39, 85, 89, 99, 106 

-by ventilation of factories, R.S.M. Discussion 89 

-, summarized, R.S.M. Discussion 106 

-, purpuric haemorrhages in, R.S.M. Discussion 90 

-, red and yellow atrophy of liver in, R.S.M. Discussion 105, 106 

-, skin main channel of infection, R.S.M. Discussion 4, 38, ICO 

-, special discussion on, R.S.M. Discussion 1-106 (J. A. P. Barnes, 84, 100 ; 

Dr. Castellain, 102; Viscount Chetwynd, 6; E. L. Collis, 71; M. A. S. Deacon, 101 ; 
Israel Feldman, 67, 96; H. Morley Fletcher, 95; T. M. Legge (opening address ), 1 ; 
B. Moore, 37, 70 ; R. C. Munday, 97 ; W. J. O'Donovan, 73; P. S. O'Reilly, 91 ; 
P. N. Panton, 44; E. C. Pillman, 101; H. D. Rolleston, 102; W. R. Smith, S8; 
B. H. Spilsbury, 41; M. J. Stewart, 10; E. Scott Sugden, 94 ; H. M. Turnbull, 47) 

-, symptoms, R.S.M. Discussion 79*83, 94, 95, 96, 105 

---■, appearance without warning, R.S.M. Discussion 80 

-—-in early stage, R.S.M. Discussion 96 

-, premonitory, R.S.M. Discussion 79 

-, summarized, R.S.M. Discussion 104 

-, time of greatest incidence, R.S.M. Discussion 103 

-, treatment, R.S.M. Discussion 95, 96 

-by rest in bed, R.S.M. Discussion 91 

-by saline infusion in early stages, R.S.M. Discussion 96 

-, dietetic, R.S.M. Discussion 91 

-, purgative, R.S.M. Discussion 91 

-, summarized, R.S.M. Discussion 104 

-, urgency of micturition in early stages, R.S.M. Discussion 97 

-, urine in, R.S.M. Discussion 96, 97 

Javanese, brains of, finding from examination of, Psych. 38 

Jaw and face, gunshot injuries of, clinical cases of, demonstration (G. Paton Pollitt, 
B. Maxwell Stephens, F. N. Doubleday), Odont. 41-56 

-, treatment of, cases illustrating (F. N. Doubleday), Odont. 51 

-, essential points in, Odont. 56 

-, extensive removal of bone deprecated, Odont. 56 

-, injury of,results of treatment by Carrel’s method, illustrations showing. Surg. 16-18 

-bone, wiring of, Odont. 3 

-, comminuted fractures of, from gunshot wounds, extensive extraction of teeth in, 

Odont. 52, 54 

-, fraoture of, by gunshot, treatment of, Odont. 2 

-, fractures of, multiple and comminuted, due to war injuries, preservation of bony 

fragments, Odont. 3, 4 

-, lower, enlargement of (? leontiasis ossea), case (P. B. Roth), Clin. 7 

-, war injuries of (H. Annesley Eccles), Electr. 2 

Jaws, immobilization, after gunshot injuries, essential, Odont. 56 
Jeannerot-Minkine, Dr., on typhus fever in Serbia, quoted, Epid. 97, 111 
Jewell, W. H.—Infiltration and ulceration of vocal cords, malignant, Laryng. 97 

-, objective and subjective ticking in the ears, Otol. 128 

Jews, frequent occurrence of lipodystrophia progressiva among, Chi\d. 84 
Joint infections, necessity for immobilization with unfavourable wound, Surg. 39 
Joints, diseases of, treatment at Electrical Department of St. Bartholomew’s Hospital, 
Electr. 89 

-, excision of, muscular power following, Surg. 131 

-, injuries to, complicating gas wound infection, treatment, Surg. 59 
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Joints, injuries to, followed by osteo-arthritis, cases illustrating, Electr. 67 

-, gas wound infection complicated by, treatment, Surg. 59 

-, presence of, in gas infection and gas gangrene, Surg. 39 

-, stiff, benefited by manipulation bath, Bain. 70, 71 

-, due to war injuries, treatment, Electr. 40 

-, treatment, Bain. 6 

-by diathermy, Bain. 38 

-by light followed by massage, Bain. 38 

-by Morton wave current, Electr. 46, 47 

-by static electricity, Electr. 51 

-, see also Shoulder- and elbow-joints 

Jones, H. Lewis, influence of, upon position of medical electricity, Electr. 88 
Jones, Sir Robert, C.B., Colonel A.M.S., treatment of flat-foot, quoted, Electr. 52, 53 
Jones-Phillipson, C. E.—Discussion on warfare injuries and neuroses, Otol. 96 
Jones’s splint, in treatment of joint injuries complicating wound infections, Surg. 59 
Joubert, cauteries, seton and seton-holder, described and figured by, Hist. 89, 90 
Julliard’s mask, analysis of air during ether administration with, Ancesth. 7 
-, nature of, Antesth. 7 

Jump reflex, incomplete, in decerebrated cat, Otol. 118 (footnote) 

Juvisy (near Paris), agricultural re-education of wounded soldiers at, Bain. 10, 11 


Kaposi, cases of lymphodermia perniciosa, quoted, Derm. 5 
Kappers, A., morphology of cerebral sulci, quoted, Psych. 22 
Karplus, J. P., deductions from examination of related brains. Psych. 53, 54 
Kaye, H. W., Captain R.A.M.C., cases of poisoning by drift gas, quoted, Path. 78 
Keith, A., F.R.S., nature of nodal neuro-muscular tissue in alimentary canal, quoted, 
Obst. 140, 142, 157 

Kellock, T. H., case of pneumonotomy for foreign body, quoted, Laryng. 91 
Kelly, A. Brown. —Discussion on atrophic rhinitis and tuberculosis, Laryng. 15 

-, discussion on carcinoma of nasopharynx removed by operation, Laryng. 34 

-on large choanal polypus removed through mouth, Laryng. 25 

-on war injury of nose, Laryng. 22 

Keloid, transitory, excited by urticaria papulosa (Alfred Eddowes), Derm. 77 
Kelson, W. H.—Discussion on malignant disease of maxillary antrum, Laryng. 62 

-, discussion on removal of foreign bodies, Laryng. 93 

-on speech without use of larynx, Laryng. 43 

Kent, County of, cause of breakdown in administration of Midwives Act in, Obst. 57 
Kenwood, H. R., Lieutenant-Colonel R.A.M.C.—Discussion on army sanitation at a base 
camp, Epid. 14 

Keogh, Sir A., G.C.B., Director-General A.M.S., percentage of deaths from infection in 
wounds of war after first twenty-four hours, quoted, Surg. 2 
Keratome, use of, in iridectomy, Ophth. 47 

Keratosis, follicular (lichen pilaris, lichen spinulosus), two cases (J. H. Sequeira), Derm. 97 
Kergold anti-vermin body belt, use of, for destruction of lice, Epid. 85 
Kerosene, destruction of lice by, among troops and prisoners, Med. 50, 51 

-, in prophylaxis against typhus, Epid. 118 

Kerr, J. Munro. —Discussion on concealed accidental hemorrhage, Obst. 34 

-, discussion on need for improvement in the care of pregnant women, Obst. 73 

Kharsivan, solution of, painting gums with, in periodontal gingivitis, Odont. 11 
Khartoum, case of acnitis in Egyptian soldier at, Derm. 23 
-, common occurrence of calculi in natives of, Path. 4 

Kidney, hyaline thrombosis of glomerular capillaries, in epidemic nephritis, Path. 78 

- in tri-nitro-toluene poisoning, microscopical appearance, section showing, R.S.M. 

Discussion 35 
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Kidney, left, in fatal case of severe ancomia in tri-nitro-toluene poisoning, macroscopical and 
microscopical appearances, R.S. M. Discussion 62, 63 

-- ——, in fatal case of slight jaundice in munition worker, post-mortem and microscopical 

appearances, R.S.M. Discussion 60, 61 

-, movable and tender, cause of curve of accommodation, Child. 75 

Kidneys, changes in, from di-nitro-benzene poisoning, R.S.M. Discussion 42 

-, from tri-nitro-toluene poisoning, R.S.M. Discussion 25 

-, fatty degeneration from tri-nitro-toluene poisoning, R.S.M. Discussion 43 

-in fatal cases of severe jaundice of munition workers, microscopical appearances, R.S.M. 

Discussion 58 ; post-mortem appearances, R.S.M. Discussion 50 

-, microscopical examination of, in Pel-Ebstein recurrent pyrexial type of Hodgkin’s 

disease, case, Clin. 46 

Kitten, infection of mange from, causing pruritic dermatitis, cases (A. Whitfield), Derm. 11 

Kivlin, C. F., case of ovarian pregnancy (?) (abstract), Obst. 178 

Knee-joint capsule, osteophvtic proliferation close to and not inside, Electr. 110, 111 

-, injury of, complications following, treatment at Command Depot, Bain. 20 

-, no connexion between amount of injuries to, and amount of change in. Electr. 109 

-, osteo-arthritis of, following injury, cases, Electr. 107-110, 111 

-of outer and inner sides, contrasted, Electr. 107, 109 

-, resection, infection following, result of treatment by Carrel’s method, illustration 

showing, Surg. 14 

-, wound infection of, fatal case, Surg. 39 

-of, application of Carrel’s tubes, illustration showing, Surg. 15. 

Knees, movements of, goniometer for measuring, Bain. 64, 65 

Knowledge, double classification from MS. 17, St. John’s College, Oxford, Hist. 121, 122 
Knox, Robert. —Discussion on study of dosage in radium therapy, Electr. 136 

-, series of stereoscopic skiagrams of the temporal bone, Otol. 136 

Knuckle, warty condition of, following ecthyma, Derm. 131, 143 
Kohlbrugge, Javanese brains, quoted, Psych. 38 
Kohler, Robert, case of ovarian pregnancy, Obst. 176 

Kojima, M., I.J.N.—Studies on endocrine organs of dementia prtecox (communicated by 
F. W. Mott, Major R.A.M.C.(T.), F.R.S.), Psych. 88-100 
Krivsky, L. A.—Discussion on the need for improvement in the care of pregnant women, 
Obst. 70 

Kusmin, S. J., two cases of tubo-ovarian pregnancy and one ovarian, quoted, Obst. 178 


Labyrinth, bullet wound causing direct injury to, recovery, case, Otol. 52 
-capsule, layer of cancellous bone surrounding, Otol. 32 

-, injury to, fracture of cranial base with, photomicrographs of sections, Otol. 25-30 

-without, photomicrographs of sections, Otol. 22, 23 

-, microscopical examination of, after injury to ear due to bursting of rifle grenade, 

Otol. 77 

-after injury from high explosive shell, Otol. 88 

-of left ear, microscopical examination of, in otosclerosis in association with otitis 

media, Otol. 15 

-of right ear, microscopical examination of, in direct injury by shrapnel, Otol. 64 

-, in otosclerosis associated with otitis media, Otol. 7 

-cavity, microscopical examination of, in injury to ear due to bursting of rifle grenade, 

Otol. 76 

-contents, microscopical examination of, in indirect injur}* to ear by bullet wound, case, 

Otol. 70 

-disease of, diagnosis from cerebellar tumour in cases of wounds of cerebellum, Otol. 92 

-, function in, caloric test for, Otol. 98, 109 

-, injury to, direct, by missile, fatal results of, Otol. 52 
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Labyrinth, injury to, indirect, in fracture of skull, .Otol. 52 

-, resulting in form of nystagmus, Otol. 92 

-, involvement in fracture of base of skull, Otol. 21 

-, see also Deafness , labyrinthine 

Labyrinthectomy, question of performance in case of labyrinthine irritation, Otol. 43-45 
Labyrinthine irritation, in patient on whom complete mastoid operation had been performed 
some years previously (Somerville Hastings), Otol. 43 
Labyrinthitis, doubtful case of (E. D. D. Davis), Otol. 43 
Lack, H. Lambert.—C ase of recurrent ulceration of the mouth, Laryng. 39 
Lactation, medical supervision throughout, Obst. 63 

Laignel-Lavastine andViard, segmentary adiposis of the lower limbs, quoted, Child. 86 
Lake, Richard.—D iscussion on cerebrospinal fluid escaping from ear for twelve months, 
Otol. 127 

-, discussion on otosclerosis and injuries of ear, Otol. 35 

Lake District, depth of geological formations of, Bain. 57 

-, lower Silurian rocks of, thickness, Bain. 57 

Lakin, C. E.—Case of supposed intrathoracic neoplasm, Child. 7 

-, discussion on the aetiology and treatment of iritis, Ophth. 54 

Lamblia cysts in stools, counting method, M.B.L. 9 

-, precipitation by centrifuging saline fluid, M.B.L. 5 

Lancaster, oase of simultaneous bilateral tubal pregnancy, quoted, Obst. 95 
Lane-Claypon, J., and Starling, E. A., F.R.S., cause of growth of mammary glands during 
pregnancy. Hist. 15 

Lang, William.—D iscussion on the aetiology and treatment of iritis (opening address ), 
Ophth. 43 ; (reply ), Ophth. 58 

-, discussion on case of pigmented degeneration of retina associated with epileptic fits, 

Ophth. 3 

-on rupture of optic nerve (?), Ophth. 27 

Langley, Professor, maintenance of nutrition of muscles wasted after nerve injury, Electr. 57 
Lanqmead, Frederick.—C ase of dystrophia adiposa genitalis, with congenital lues, Child. 25 

-, “Cyclic Vomiting ” (summary* of subject), Child. 53, 58 

-, discussion on case of amyotonia congenita, Child. 96 

-of dermato-myositis, Child. 30 

-on cyclic vomiting with acetonuria, Child. 58 

-on juvenile general paralysis with hypopituitarism, Child. 14 

-on word- and letter-blindness, Child. 124 

-on status lymphaticus, Child. 140 

-on syphilitic epiphysitis and periostitis in one of twins, Child. 126 

-on transfusion of blood, Therap. 17 

-, family showing cleido-cranio-dysostosis, Child. 1 

Lantern slides of macroscopic eye specimens, development, Ophth. 12 

-, drying of, Ophth. 13 

-, exposure, Ophth. 12 

- , fixation, Ophth. 13 

-, method of making, Ophth. 11, 12 

-, reduction and intensification, Ophth. 13 

Laparotomy, wounds of back should be dealt with before carrying out, Aniesth. 33 
Laryngofissure, Laryng. 2 

-for epithelioma of larynx, absence of shock after, Laryng. 52 

-, after-treatment of cases, Laryng. 51-53 

-, followed by complete excision of larynx ; Braun's artificial larynx worn for 

five and three-quarter years in case of (Sir StClair Thomson), Laryng. 20 

-, four cases shown together at different intervals of time after operation 

(Sir StClair Thomson), Laryng. 48 
-, preliminary injections before, Laryng. 50, 52 
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Laryngofissure for epithelioma of larynx, preparatory treatment of eases, Laryng. 50 53 

-, posture after, Laryng. 51, 52 

-, value of, Laryng. 21 

Laryngology, advances in, Laryng. 2 

Larynx and throat, condition of, in case of leucocythamiia cutis, Derm. 2 

-, Braun’s artificial, worn for five and three-quarter years in case of laryngofissure for 

.epithelioma, followed by complete excision of larynx (Sir StClair Thomson), Laryng. 20 

-, cancer (extrinsic) of, operation through side of neck, case shown two and a half years 

after (W. Trotter and Sir StClair Thomson), Laryng. 53 

--—— (extrinsic) of, operation through side of neck, technique discussed, Laryng. 54-56 

-, condition of, in Hodgkin’s disease, Laryng. 86 

-, cyst of, case (C. Horsford), Laryng. 75 

-, epithelioma of, laryngofissure for, four cases shown together at varying intervals of 

time after operation (Sir StClair Thomson), Laryng. 48 

-, site of diseased area, Laryng. 52 

-, without fixation of cord, Laryng. 52 

-, lateral and posterior aspects, exposure on right side of neck, for removal of malignant 

disease, diagram showing, Laryng. 55 

-, operations on, involving region of pharynx, protection against infection, Laryng. 56, 57 

-•, portion of shrapnel casing lodged in, case, Laryng. 86 

-—speech without use of (E. W. Scripture), Laryng. 41 

-, syphilitic disease (gumma) of, treated by tracheotomy and galyl injections, complicated 

by arsenical poisoning ; recovery (Irwin Moore), Laryng. 118 
Latin extra-Salernitan medical literature, Hist. 109, 111 
Latrines at base camps, cleansing of, Epid. 7 

-, means of disposal of contents, Epid. S 

-, prevention of flies getting to, Epid. 6 

Lawford, J. B.—Discussion on retinal signs of arteriosclerosis, Ophth. 41 
Lawrence, T. \V. P.—Report on microscopical section of nodule from case of leucocyth;emia 
cutis, Derm. 3 

-, reports on (esophagus in cases of oesophagectasin, Med. 3, 5 

Lawson, Arnold.—C ase of recurrent glioma of the retina, Ophth. 21 

-three cases of fur infection of the conjunctiva from cats, Ophth. 29 

Lea, A. W. W., case of ovarian pregnancy with diffuse intraperitoueal haemorrhage (abstract), 
Obst. 167 

ijederer and Pribram, galactagoguc properties of placenta, Hist. 15 

Leduc, S., treatment of pleural thickenings and adhesions by chlorine ionization, Child. 75 
Leech, origin of venesection attributed to, Hist. 11 
Leeches in treatment of iritis, Ophth. 46 
Leech Book of Bald, Hist. 109, 110 

Lefroy, Professor H. M.—Discussion on the louse problem, Epid. 90 
Leg, gunshot wound in, treated by salicylic ions, Electr. 60 

-, oedema pf, due to venous thrombosis, followed by apparent muscular hypertrophy, 

Derm. 109 

-, right, intermittent claudication of, in early case of throrabo-angiitis obliterans (non¬ 
syphilitic arteritis obliterans of Hebrews) (P. Parkes Weber), Clin. 18 

-, severe pains in, following so-called “ trench fever,” simple treatment by application of 

carbon lamp, Bain. 3 

Legs, atrophic affection of unique nature, Child. 91 

-chiefly affected in primary ecthyma, *Derm. 132 

-and in linear impetigo, Derm. 133 

-, difference in length of, causing lateral curvature of spine, Child. 76 

-, increase of fat in, preceding fat atrophy in lipodystrophia progressiva. Child. 82, 92 

-, oedema of, persistent hereditary (Milroy’s disease) in mother and daughter (J. D. 

Rollesion), Clin. 39 
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Legs, oedema of, persistent non-familial type, Clin. 41 
-, standing height of, difference in, cause of, Child. 77 

-, in lateral spinal curvature, comparison by “ pelvic level,” Child. 7G, 78 

-, ulceration of, chronic, in young girl, case (E. G. Graham Little), Derm. 101 

Leg-bath, improved pattern of, Bain. 82 
Leg-baths, work done with, Bain. 32 
Legal's reaction for acetone in urine, Child. 50, 51 
-, when valuable, Child. 52 

Legge, S. M.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion 1 

Legroux’s method for destruction of lice, Epid. 83 

Lendon, A. A., case of ovarian pregnancy (abstract), Obst. Yii 

Lenticular nuclei, degeneration, progressive, Child. 64 

Leonine facies in case of granuloma fungoides, Derm. 4 

Leontiasis ossea(?), enlargement of lower jaw (P. B. Both), Clin. 7 

Lepra, maculo-anaesthetic, case, Derm. 157 

Lepto-meningitis, diagnosis at early stage important, Otol. 134 

-, streptococcal, case, condition before exploration, Otol. 133 

-, nystagmus following operation, Otol. 133 

-, hearing tests employed in, Otol. 133 

; -, treatment by translabyrinthine drainage, with recovery (Sydney Scott), 

Otol. 132 

-, treatment by continuous lumbar punctures, Otol. 135, 136 

-by incision into dura mater, Otol. 135 

LESLIE, R. Murray. —Case of toxic jaundice due to “T.N.T." (tri-nitro-toluene) poisoning, 
Clin. 26 

-, discussion on case of cancer of tongue in process of cure by Shaw-Mackenzie's method, 

Clin. 25 

Lettuce, sedative action, superstition as to, Hist. 24 

Leucin crystals in centrifugal!zed sediment of urine in toxic jaundice, R.S.M. Discussion 97 
Leucocyte and lymphocyte count compared in case of leucocythaemia cutis, Derm. 4, 51 
Leucocytes, changes in, in cases of tri-nitro-toluene poisoning, R.S.M. Discussion 11 

-from cases of typhus fever, bodies observed in, Epid. 105, 108, 112 

-in liver from fatal cases of toxic jaundice, R.S.M. Discussion 52, 53 

Leucocythsemia cutis, case (H. Batty Shaw and D. Loughlin), Derm. 1, 51 

-, blood count in, Derm. 3, 4, 51 

-, onset and progress, Derm. 1 

-, post-mortem report on, Derm. G 

- > treatment, Derm, 6 

-, tumours in, pigmentation, Derm. 5, 51 

-, diagnosis of, Derm. 4 

Leucocytosis, neutrophil, presence of, in cases of tri-nitro-toluene poisoning, R.S.M. 
Discussion 12 

Leucoderma, following exposure to radium rays in case of cancer of breast, Electr. 123, 124 
Leucopenia and leucopenic anaemia of late stages of Hodgkin's disease, associated with grave 
involvement of abdominal viscera, Clin. 49 

-, neutrophil, presence of, in cases of tri-nitro-toluene poisoning, R.S.M. Discussion 11 

Leukaemia, aleukaemic, Derm. 4, 5 
-in chronic splenomegaly cases in adults, Clin. 49 

Lewis, Thomas, photographs taken with string galvanometer showing distortions produced 
by metallic electrodes, Electr. 98 
Ley, Gordon. —Case of spontaneous rupture of uterus, Obst. 135 

-, decidual reaction in a subperitoneal fibromyoma of the uterus, Obst. 137 

Leyton, 0.—Discussion on transfusion of blood, Therap. 16 
Lice among troops, destruction of, Epid. 73, 91 
-, body-juices of, virus of typhus contained in, Epid. 116 
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Lice, clustering of eggs in, Epid. 68 

-, cocco-bacilli from, in cases of typhus, Epid. 108 

-destruction by dry heat, Epid. 73, 74,89 

---by iodoform, Med. 51 

-by kerosene in prophylaxis of typhus, Epid. 118 

-by wearers of clothes becoming verminous with subsequent disinfection, Epid. 91 

-, insecticides suitable for, Epid. 73, 89, 91 

-, temperature necessary for, Epid, 73, 89 

-, development of Rickettsia prowazekei in. Epid. 109 

-•, egg hatching of, Epid. 69 

—, feeding habits of, Epid. 67 

-from cases of typhus fever, bodies resembling bacteria found in, Epid. 108 

-, gregarious habits of, Epid. 68 

-in clothing, destruction by application of dry heat, Epid. 73, 74 

-, insecticides against, experiments in use of, Epid. 75, 76 

-, life history, summary of features of practical importance for sanitary precautions,. 

Epid. 71 

-, longevity of, Epid. 89 

-, pairing of, Epid. 62 

-, phototropism in, Epid. 68 

-, preventive measures against, Epid. 72 

-, proportion of sexes in, Epid. 67 

-, resistance to cold, Epid. 70 

-, typhus fever non-contagious in absence of, Epid. 114, 118 

Lichen atrophicus and psoriasis, case(W. Knowsley Sibley), Derm. 74 
-planus (case for diagnosis), Derm. 58, 59 

---linear, of unusual extent in child (E. G. Graham Little). Derm. 169 

-with unusual features (8. E. Dore), Derm. Ill 

-scrofulosorum and acne scrofulosorum (E. G. Graham Little), Derm. 119 

-spinulosus, case of, Derm. 97, 98 

Light, effect of, on distribution of acnitis in Egyptian soldier, Derm. 26, 45 

-, factor in causation of acnitis in Egyptian soldier, Derm. 45 

—--of fagopyrismus, Derm. 46 

--, minimum of, perception, Neur. 33 

-perception, threshold values, Neur. 33 

-, form sense dependent on, Neur. 33 

-streak, brightness greater than normal, sign of high tension in retinal vessels, Ophth. 37 

-, brilliancy with narrowness and more central position, indication of sclerosis of 

retinal vessels, Ophth. 37 

-, broadening, sign of high tension in retinal vessels, Ophth. 37 

-(normal) alteration of, sign of sclerosis of retinal vessels, Ophth. 35 

-treatment, followed by massage in treatment of stiff joints, Bain. 38 

Lightning stroke, conductivity of soil determining factor in, Bain. 54, 56 

-, deaths from, and rainfall, connexion between, Bain. 62 

-— -, in England, names of localities, Bain. 60 

-, geological formation in relation to, Bain. 50, 52-54 

--, in England, distribution;of (A. G. S. Mahomed), Bain. 45 

----, 1862-75, distribution of, map showing, Bain. 46, 47 

---, in coalfield areas, Bain. 48, 52 

-strokes, arresters to direct strokes to earth, Bain. 56 

Limb, lower, hypertrophy of, congenital, case (Hugh S. Stannus), Path. 68 

-, radiography of (P. Perrow), Path. 71 

-, physical re-education less necessary in case of loss of, Bain. 83 

-, upper, amputation of, re-education of those with, Bain. 86 

Limbs, lower, segmentary adiposis of, case, Child. 86 
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Limbs (three) affected by thrombo-angiitis obliterans (non-syphilitic arteritis obliterans of 
Hebrews) (F. Parkes Weber), Clin. 1 

-, wounds of, of extreme severity, use of anaesthetics in operations on, at casualty clearing 

stations, Ancesth. 25 

Lime, chloride of (bleaching powder), for surgical use, constituents of solution, Surg. 3 
-, titration of, Surg. 3 

Limon. comparative histological study of ovaries, quoted. Psych. 6G 
Lindeman, febrile reactions following transfusions of compatible blood, Therap. 9 
Lindsay, antidote to snake-bite used by mongoose, Hist. 29 
Lip, pseudotuberculoma silicoticum of (S. G. Shattock), Path. 0 
Lipodystrophia progressiva (F. Parkes Weber), Child. 81 

-, age-incidence of, Child. 84 

-, fat atrophy in course of, Child. 82 

-preceded by increase of fat in buttocks or legs, Child. 82, 92 

-, frequent occurrence of, among Jews, Child. 84 

-in females, cases tabulated, Child. 88, 89 

-in male (F. Parkes Weber), Child. 117 

-in males, Child. 81 

-, table of certain or probable cases, Child. 119 

-, incomplete form of, Child. 86 * 

-, microscopical appearances of skin in, Child. 90 

-, types of, Child. 94 

-, typical changes in, illustrated, Child. 83 

-, unilateral, Child. 120 

Lipoma of broad ligament, rarity, Obst. 3 
Lipomatosis, diffuse symmetrical, Child. 91 

Liquor caulophylli et pulsatillse in relief of pain of menstruation, Laryng. 5 
Lister, Lord, on inflammation in relation to primary union, quoted, Obst. 152 
Little, E. G. Graham.—A cne scrofulosorum and lichen scrofulosorum, Derm. 119 

-, case for diagnosis (epidermolysis bullosa), Derm. 52 

-of chronic ulceration of the legs in a young girl aged 12, Derm. 101 

-of dermatitis herpetiformis (“ hydroa gestationis ” type), Derm. 103 

-of eryth^me annulaire centrifuge of Darier, Derm. 102 

--of linear lichen planus of unusual extent in a child, Derm. 169 

-of small-spored ringworm of the scalp in an adult, Derm. 79 

-, cystic rodent ulcer of the ear and cheek, Derm. 159 

-, discussion on case of epithelioma of hand following traumatism, Derm. 81 

-on lichen planus with unusual features, Derm. 112 

-, two cases of lupus erythematosus of unusual extent, Derm. 100 

Little’s disease, inscriptions of speech in, case, Child. 38 

-, symptoms of, Child. 37 

Littre’s colostomy in left groin, mortality, Proct. 135 
Liver, abscess of, diagnosed as malaria, Med. 42 
-, simulated by malaria, case, Med. 42 

Liver, acute yellow atrophy, non-occupational in civil life, deaths from (1911-16), R.S.M. 
Discussion 73 

-, carcinoma in (primary), arising from cystic duct, Clin. 34 

-, “ massive,” with terminal thrombosis of whole vena cava inferior, Clin. 32 

-, necropsy and microscopical exami¬ 
nation, Clin. 33 

- f two cases of (F. Parkes Weber), Clin. 30 

-, cell changes, in fatal cases of toxic jaundice, R.S.M. Discussion 52, 53 

-, changes in, from tri-nitro-toluene poisoning, R.S.M. Discussion 22 

-, profound in cyclic vomiting with acidosis, Child. 59, 60 

-, cirrhosis, of malarial origin, case, Med. 42 
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Liver, cirrhotic, primary carcinoma of, case (F. Parkes Weber), Clin. 30 
-, necropsy and microscopical examination, Clin. 30 

-, decrease in size of, in poisoning by tetrachlorethane and tri-nitro-toluene, R.S.M, 

Discussion 42, 43 

-, dullness of, in toxic jaundice of munition workers, R.S.M. Discussion 80, 81 

-, fat-granule cells in fatal cases of toxic jaundice, R.S.M. Discussion 54 

-, fatty degeneration in fatal cases of severe jaundice of munition workers, R.S.M. 

Discussion 56 

-, foaming, production in dead body from growth of bacillus of Welch, R.S.M. Lect. 

17-20 

- from fatal case of severe anaemia in tri-nitro-toluene poisoning, macroscopical and 

microscopical appearances, R.S.M. Discussion 62 

-of slight jaundice in munition worker, microscopical appearances, 

R.S.M. Discussion 60 

-, post-mortem appearances, R.S.M. Discussion 59, 60 

-of severe jaundice of munition workers, microscopical appearances, 

R.S.M. Discussion 52; post-mortem appearances, R.S.M. Discussion 49 
-of tri-nitro-toluene poisoning, post-mortem appearances, R.S.M. Dis¬ 
cussion 27, 49 

-, haemo-chromatosis of, in association with lesions of tri-nitro-toluene poisoning, R.S.M. 

Discussion 26 

-, how affected in Hodgkin’s disease, Clin. 48 

-in tri-nitro-toluene poisoning, macroscopical appearances, R.S.M. Discussion 22 (Plate I), 

24 (Plate II), 26 (Plate III), 36 

--, microscopical appearances, sections showing, R.S.M. Discussion 32-34 

-, malignant disease of, causing “new growth” thrombosis of inferior vena cava, 

Clin. 35 

-, microscopical examination of, in Pel-Ebstein recurrent pyrexial type of Hodgkin s 

disease, case, Clin. 46, 47 

-, parenchyma of, destruction in fatal cases of severe jaundice in munition workers, 

R.S.M. Discussion 52, 53, 55 

_, regeneration in fatal cases of severe jaundice in munition workers, R.S.M. 

Discussion 55 

-, portal fibrosis, explained by reticular fibrosis of liver poisoned by tri-nitro-toluene, 

R.S.M. Discussion 54, 61 

-, red.and yellow atrophy of, in toxic jaundice, R.S.M. Discussion 105, 106 

Livingstone, healing practices among animals, quoted, Hist. 31 

Llewellyn, R. J., difference between osteo-arthritis and rheumatoid arthritis, Electr. 105 

-, injury as determining cause of osteo-arthritis, Electr. 106 

Local Government Board, scheme for maternity centres, Obst. 54, 55, 56, 66 

_, appointment of whole-time medical officers under, Obst. 54, 

60, 61, 62, 70 

_, effect of, on interests of general practitioners, Obst. 54, 55, 62 

_upon work of mid wives, Obst. 56, 57 

_, objections to, Obst. 66, 57 

_health authorities, co-operation of, with medical practitioners and midwives in care of 

pregnant women (Comyns Berkeley), Obst. 52 

-districts, importance of linking up all organizations for maternity and child 

welfare in (Lady Barrett), Obst. 62 

Localization of objects, inability to determine, resulting from occipital injury, Neur. 20 
Locke’s modification of Ringer’s fluid, Neur. 8 

Lockyeb, Cuthbebt.—D iscussion on decidual reaction in subperitoneal fibromyoma of 
uterus, Obst. 139 

_discussion on post-operative tympanites, Obst. 156 

_ } large vesical calculus removed through a vesico-cervico-vaginal fistula, Obst. 11 
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Lockyeb, Cuthbebt.— Metastatic glioma (neuro-epithelioma) of right ovary in a child, 
aged 3, Obst. 102 

-, recto-vaginal calculus, a ureteral injury, Obst. 10 

-, simultaneous bilateral tubal pregnancy, Obst. 88-102 

-, three ureteral calculi removed by abdominal section, Obst. 8 

-, two cases of primary ovarian pregnancy (with a review of the literature, 1910-17), 

Obst. 158-182 

-and Giles, A. E., case of ovarian pregnancy (abstract), Obst. 176 

London County Council, notification of cerebrospinal meningitis authorized by (1907), 
Epid. 31 

London, poorer classes of children of, frequent occurrence of status lymphaticus in, 
Child. 133 

-clay district, healthiness of, Bain. 59 

Loctee cartilages, with synovial fringes and moderate osteo-artliritis, Electr. 110, 111 
Lordosis and postural albuminuria, association between, Child. 79 
-, dermographism associated with, Child. 79 

Loughlin, D., and Shaw, H. Batty.—C ase of leucocythsemia cutis, Derm. 1, 51 
Louisa Mary, Princess (daughter of James II) death from small-pox, Hist. 64 
Louse problem (A. W. Bacot), Epid. 61-94 
-intensified by the war, Epid. 72 

-virus, transmission of typhus fever by, Epid. 109; see also Lice 

Lowest classes, neglect of pregnant women of, Obst. 74 
Lumbar punctures, continuous, in leptomeningitis, Otol. 135, 136 

-vertebra, osteo arthritis of, following crushing in coal-mine, Electr. 116 

-, following falls ip hunting-field, Electr. 115 

Lundie, Thomas, Fleming and Maclagan, nasopharyngitis as initial symptom in cerebro¬ 
spinal fever, Epid. 34, 39 

Lung, metastatic growths in, following carcinoma of breast, Path. 45 

-, nodule in, epithelial neoplasm arising from alveolar epithelium, found in human 

subject at post-mortem examination, Path. 45 

-r-found in mouse fed with mouse cancer, Path. 

40-42, 45, 47 

-, right, bronchiole of posterior lobe of, pin in (Hunter F. Tod), Laryng. 90 

Lungs, alveoli, hyaline thrombosis of vessels of, in epidemic nephritis, Path. 7$ 

-, foreign bodies in, methods of removal discussed, Laryng. 91, 92, 93 

-, out of reach of bronchoscope, Laryng. 90, 91 

-, peas impacted in, breaking in attempted removal most dangerous, Laryng. 92 

-, syphilis of, acquired, arterial changes in, Med. 28 

-, cases (F. Parkes Weber), Med. 23 

- } X-ray examination, Med. 24, 25, 26 

-, co-existence of pleurisy or pleuritic effusion with, Med. 27, 29 

-, of syphilitic ulcers or stenosis in air-passages with, Med. 29 

-, diagnosis, Med. 28 

-by therapeutic test, Med. 29 

-from aneurysm, Med. 24r, 26 

-from mediastinal new growth, Med. 24, 28 ; pulmonary tuberculosis, 

Med. 28, 29 

-, ventilation, diminished, concentration of ether producing, An»sth. 14 

-, range in adults, Ancesth. 14 

Lupus erythematosus of unusual extent, two cases (E. G. Graham Little), Derm. 100 

-, treatment by ultra-violet radiation, Electr. 34 

-in soldiers, Derm. 155, 156 

-, treatment by ultra-violet radiation, Electr. 34 

-vulgaris, acnitis in Egyptian soldier distinguished from, Derm. 47 

Lycanthropes, nature of, Hist. 22 
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Lying-in women, working-class homes unsuitable for, Obst. 64 
-hospitals in Russia, extension of, Obst. 72 

Lymph from infected tissues in cases of gas gangrene, antitryptic power and alkalinity of, 
measurements of, R.S.M. Lect. 28-30 

-data furnished by, R.S.M. Lect. 31, 32 

-, function of, Neur. 5 

-, large amount of protein in, Neur. 9 

-, must be in free communication with blood-stream, Neur. 5, 7 

-, nature of, Neur. 5 

-of brain, expression how far justifiable, Neur. 5, 6 

Lymphadenoma, with cutaneous lesions, case (Dudley Corbett), Derm. 64 

-, cases of, blood-count, Derm. 64, 68, 116 

-cutis (W. Knowsley Sibley), Derm. 113 

Lymphatic gland, histology of, in case of lymphadenoma cutis (J. E. R. McDonagh), 
Derm. 116 

-glands, affected, in Hodgkin’s disease, collection of “ glassy ” endothelial-like cells in, 

Clin. 48, 49 

-, retroperitoneal, microscopic examination of, in Pel-Ebstein recurrent pyrexial 

type of Hodgkin's disease, case, Clin. 46 

-, superficial, enlargement in dengue, Med. 55 

-system, possessed by peripheral nerves, Neur. 5 

-vessels, blocking connexion with elephantiasis of fingers, Derm. 108 

Lymphocyte and leucocyte count compared in case of leucocythaemia cutis, Derm. 4, 51 
Lymphocytoma, aleukeemic, probable case of, Derm. 17 

-, cutaneous aleuktemic, Derm. 117 ; see also Lymphadenonui cutis 

Lymphocytosis in cases of tri-nitro-toluene poisoning, R.S.M. Discussion 14 
Lymphodermia perniciosa, cases, Derm. 5 
Lymphogranulomatosis maligna, see Hodgkin's disease 


Macacus rhesus , brain of, family resemblance and variability, Psych. 54, 55 
McCalla, multiple pregnancy, quoted, Obst. 94 

McCann, P. J., case of uni-ovular twins with single implantation, Obst. 95 

-, case of,primary ovarian pregnancy at the fourth month (abstract), Obst. 173 

McClure, J. Campbell, Captain C.A.M.C.—Communication of paper on the manipulation 
bath, by J. Roddie, Bain. 70 

-, conference interalltee pour letude de la reeducation professionnelle et des questions 

qui int6ressent les invalides de la guerre, Grand-Palais, Paris, May 8-12, 1917 ^report), 
Bain. 81-96 

MacCormac, H., Major R.A.M.C.—Discussion on treatment of scabies by sulphur fumigation 
(communication by letter), Derm. 94 0 

-, skin diseases and their treatment under war conditions, Derm. 121-156 

McDonagh, J. E. R.—Case illustrating the oxidation and reduction theory of therapeusis 
(case of mercurial poisoning cured by intramine), Derm. 83 

-, discussion on acquired syphilis in girl aged 8, Derm. 70, 71, 72 

-on case for diagnosis, Derm. 17 

-of syringocystoma, Derm. 163 

-on lymphademona cutis, Derm. 117 

-, histological report on case for diagnosis, Derm. 17 

-, histology of lymphatic gland in case of lymphadenoma cutis, Derm. 116 

-, report on sections from case of xanthoma tuberosum multiplex, Derm. 166 

-, spores in life history of Spirochmta pallida , quoted, Obst. 51 

McDougall, W., effects of fear, quoted, Psych. 14 
Macedonia, typhus epidemic in, investigation of, Epid. 103 
Machine-gunner’s deafness, Otol. Ill 
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Mackay, C., treatment of cancer with auto-serum injections, Clin. 24 

MacKbith, John, and McKenzie, Dan.-— Cases of atrophic rhinitis treated with tuberculin, 
Laryng. 8 

McKenzie, Dan. —Cases of atrophic rhinitis (ozsena) in sisters, acid fast bacilli absent, 
Wassermann reaction positive, Laryng. 9 

-, discussion on acute osteomyelitis of frontal bone, Laryng. 108 

-on case of adherent soft palate, Laryng. 101 

—-of translabyrinthine drainage for streptococcal lcptc-meningitis, Otol. 134 

-of right optic neuritis, Laryng. 104 

-on laryngeal stridor relieved by dilatation, Laryng. 82 

-on laryngofissure for epithelioma of the larynx, Laryng. 52 

-on lupoid tuberculosis of pharynx affecting soft palate and uvula, Laryng. 85 

-on malignant disease of maxillary antrum, Laryng. 62 

-on otosclerosis and injuries of ear, Otol. 33 

-on relation of peri-dental gingivitis to Vincent’s angina, Laryng. 47 

-on symmetrical fibromata on vocal cords, removed simultaneously by means of 

forceps, Laryng. 83 

-on tumour of the pituitary body, Laryng. 112 

-on war injury of nose, Laryng. 22 

-, skiagrams illustrating spasmodic stricture of the thoracic oesophagus, Laryng. 113, 114 

-, specimens and drawings illustrating the anatomy of the Fallopian canal, Otol. 136 

-and MacKeith, John. —Cases of atrophic rhinitis treated with tuberculin, Laryng. 8 

-, and Wingbave, Wyatt. —Cases and specimens illustrating work on atrophic rhinitis 

(ozeena) and tuberculosis, Laryng. 8 

Mackenzie, Sir Morell, improvement in method of keeping tracheotomy tube in position, 
introduced by, Laryng. 3 

-, use of local anaesthesia in tracheotomy introduced by, Laryng. 2 

Mackenzie, W., gonorrhoeal iritis, quoted, Ophth. 44 

McKinstby, W. H., and Taylob, Fbank E.—Fuso-spirillary peri-dental gingivitis, Odont. 8 

-, relation of peri-dental gingivitis to Vincent’s angina, Laryng. 43 

Macleod, A. L.—Case for diagnosis, Laryng. 120 

MacLeod, J. M. H.—Case of dysidrosis in a girl with hemiplegia, most marked in the 
paralysed hand, Derm. 168 
-, case of cedematous sclerodermia, Derm. 60 

-, discussion on case of cystic rodent ulcer of ear and cheek. Derm. 159 

-of epithelioma of hand following traumatism, Derm. 81 

-of secondary malignant ulceration of skin. Derm. 22 

-of smail-spored ringworm in adult, Derm. 79 

-on lichen planus with unusual featuresj Derm. 112 

McNaib, Abthur J.—Concealed accidental haemorrhage with intraperitoneal bleeding, Obst. 13 
MacNalty, A. S.—Discussion on Pel-Ebstein recurrent pyrexial type of Hodgkin s disease, 
Clin. 51 

Macrobius, quoted by mediaeval writers, Hist. 125 

Macula, changes in, frequency in congenital syphilis, Ophtb. 4 

Maculo-cerebral degeneration, possible relationship between second group and retinitis 
pigmentosa. Child. 102 

-, first and second groups, Child. 102 

Madagascar, medical folk-lore respecting serpents in, Hist. 6 

Mahomed, A. G. S.—Discussion on treatment by physical methods of medical disabilities 
induced by the war, Bain. 42 

-, on the distribution of deaths from lightning stroke in England, Bain. 45 

Maison Blanche (re-educational school for disabled soldiers), work of, Bain. 87 
Malaria, abscess of liver diagnosed as, Med. 42 

-, cerebrospinal type, Med. 36 

-during pregnancy, Obst. 48 
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Malaria, hydrophobia-like, Med. 39 

-in Adriatic and Balkanic zones, appalling prevalence 1915-1G, Med. 32* 

-, comatose type, Med. 35 

-, delirious type, Mod. 35 

-, diagnosis of, Med. 45 

-, clinical examination important, Med. 46 

- 9 diseases simulated by, Med. 32-48 

-, prognosis of, Med. 46 

---, prophylaxis, Med. 48 

-, treatment by injection of phosphorated oil, Med. 48 

-by quinine, Med. 47 

-combined with other drugs, Med. 47 

-, pernicious amemia type of, Med. 33 

-, purpuric and haemorrhagic type of, Med. 33 

-, simulating abscess of liver, Med. 42 

-, sleeping sickness type of, two cases, Med. 40 

-, tetanus-like, case, Med. 39 

-, transmission of, from donor to patient, in transfusion of blood, case, Therap. 4 

-, undulant type of, Med. 38 ; yellow fever type, Med. 38 

Malcolm, J. D.—Discussion on undiagnosed cancer of cervix, Obst. 132 

-, post-operative tympanites, its nature, and some points in its treatment, Obst. 140-15S 

Male, chorea rhythmica in (P. Parkes Weber), Clin. 6 

-, lipodystrophia progressiva in, case (P. Parkes Weber), Child. 117 

Males, brains of females slightly more similar to one another than those of, Psych. 33 

-, lipodystrophia progressiva in, Child. 81 

-, table of certain or probable cases, Child. 119 

Malignant disease of ear (Sydney Scott), Otol. 45 

-, pain of, increased dosage of morphia to relieve, Larvng. 3 

-glands, diathermy puncture of, in cancer of throat, Larvng. 17, 18, 19 

-growths, cells of, irradiation in dividing stage desirable, Electr. 135 

-'ulceration of skin, secondary, case of (S. E. Dore), Derm. 21 

Malingerers, Bain. 15 

-, unconsoious, becoming convinced of supposed disability, Bain. 15 

Malingering among soldiers, in regard to skin diseases, Derm. 154 
-, distinction of psychical deafness from, Otol. 55 

Mall, F. P., ovarian pregnancy located in the Graafian follicle (abstract), Obst. 174 

Malleolus, internal, fracture of, followed by osteo-arthritis, Electr. 112, 114 

Mallock Armstrong obturator, Otol. 56 

Malnutrition, existence in pregnancy, Obst. 48 

Malta fever simulated by malaria, Med. 38 

Mammals, wild, devouring of placenta among, Hist. 17 

Mammary glands, growth during pregnancy, cause of, Hist. 15 

Man, primitive, knowledge as to food-stuffs of animals, why important, Hist. 20 

-, reason why honey important article in diet of, Hist. 27 

Manasse, injuries of middle and inner ear in fracture of base of skull, Otol. 21 
Mandible, bony, anatomical relations, Odont. 19 

-, muscles connected with, Odont. 19 

-, fracture of, comminuted, case of (G. Paton Pollitt), Odont. 41 

-bone formation during time of application of splints, Odont. 46 

-, preservation of bony fragments, Odont. 4 

-, fixation, Odont. 2, 3 

-, fractures of, multiple, union of, Odont. 4 

-, loss of bone-substance due to war injury r , ropair by bone-grafting, Odont. 6 

-of great portion of, in war injuries, causing permanent deformity, treatment* 

Odont. 5 
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Mandible, shrapnel wound of, case of, method of avoidance of formation of depressed scar, 
Odont. 49 

-, case of, treatment by application of permanent splint, Odont. 47-49 

-by which bony union was re-established after great loss of substance, 

case (B. Maxwell Stephens), Ophth. 46 

Mange, infection by, from kitten, causing pruritic dermatitis, cases (A. Whitfield), Derm. 11 
-, outbreak of, in cats, Derm. 18 

Mania, histological examination of ovaries in cases of, Psych. 69, 86, 87 
Manipulation bath (J, Roddie), Bain. 70 
-, benefits of, Bain. 71 

-, cases in which used to replace whirlpool bath, Bain. 72 

-, effect on general debility associated with stiffness and injuries, Bain. 73 

-on muscular spasm and muscular atrophies, Bain. 72, 73 

-, employment of petrissage (kneading) with, Bain. 70 

-in use at Red Cross Clinic, Bain. 83 

-, increase of body temperature as temperature of water increases, Bain. 72 

-, reduction of temperature of water, Bain. 71, 73 

-superior to radiant heat treatment, Bain. 74 

-, treatment by, lesions suitable for, Bain. 70, 71, 72 

Manual labour, curative for disabled men, course of, must be concluded before professional 
re-education begins, Bain. 82 

Manure, close-packing of, for destruction of eggs or larvae of flies, Epid. 14 

-from base camps, method of burning, Epid. 5, 6 

-dumps, flies harboured by cardboard or wooden boxes on, Epid. 14 

Marbod of Anjou (d. 1123), “ Lapidarius ” of, Hist. 112 
Marie, Pierre, pulmonary hypertrophic osteo-arthropathy, Clin. 9 
Marmosets liable to devour their young, Hist. 18 

Marriage, H. J., Captain R.A.M.C.—Discussion on'case of chronic adhesive otitis, myrin¬ 
gotomy and partial ossiculectomy, Otol. 2 

-, discussion on malignant disease of ear, Otol. 45 

-on otosclerosis and injuries of ear, Otol. 31 

-on warfare injuries and neuroses, opening address, Otol. 47 ; closing remarks, 

Otol. 124 

Marshall, Geoffrey, Captain R.A.M.C.—Antesthetics at a Casualty Clearing Station, 
Ansesth. 17-88 

Martin, C., case of bilateral tubal pregnancy, Obst. 95, 97, 102 
Martin, F. H., classification of post-operative obstructions, quoted, Obst. 156 
Martyn, A. F. C., and Chalmers, A. J.—-Acnitis in an Egyptian soldier, Derm. 23 
Martyn, G. J. King.— Discussion on the treatment by physical methods of medical disabilities 
induced by the war, Bain. 39 

Mary of Modena, Queen (second wife of James II), medical history of, Hist. 61-64 

-, nature of last illness discussed, Hist. 63, 64 

Masks, air under, during ether aneesthesia (M. S. Pembrey and F. E. Shipway), Anresth. 7 
Mason, H. A., case of congenital (non-familial) jaundice, quoted, Clin. 15 
Massage and electrical departments, military, must be under one'head, Electr. 53 

-, treatment of muscles in war injuries, Electr. 52 

-baths, wet, for use in medical disabilities due to the war, Bain. 43 

-, continuous application to cheek to avoid formation of depressed scar in case of shrapnel 

wound of mandible, Odont. 49 

-contra-indicated in trench foot during acute symptoms, Bain. 21 

-, dry, cases for which unsuitable, Bain. 70, 71 

-in treatment of healing and healed wounds, Bain. 35 

-, manual, whirlpool baths as substitute for, Bain. 33 

-with suggestion in treatment of medical disabilities induced by the war, Bain. 21 

Mastoid cavity, profuse suppuration produced in, after operation, by cerebrospinal fluid, 
Otol. 126, 128 
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Mastoid operation, complete, followed some years after by labyrinthine irritation (Somerville 
Hastings), Otol. 43 

-, radical, traumatic dislocation of incus found lying in antrum in course of, Otol. 40 

-, process, fracture of, causing direct injury to ear, Otol. 56 

-, profuse suppuration in, after operation, produced by cerebrospinal fluid, Otol. 126, 128 

Maternity benefit, effect on arrangements for confinement, Obst. 60 

-on booking of midwifery cases, Obst. 77 

-centres, activities of, Obst. 65 

-, consultative, Obst. 67 

-, increase of, Obst. 47 

-, institution of, Obst. 47 

-, personnel, Obst. 54 

-, relation to private medical attendants and midwives, Obst. 53 

-, scheme of Local Government Board for, Obst. 54, 55, 56, 66 

-, effect upon work of midwives, Obst. 56, 57 

-, objections to, Obst. 56, 57 

-, small, advantages of, Obst. 67, 68 

-, need of, Obst. 67 

—--question of employment of general practitioners or whole-time medical officers, 

Obst. 54, 60, 61, 70 

-, register of practitioners and midwives in connexion with, Obst. 69 

-, work of, Obst. 55, 63, 65, 67 

-, sense of, exhibited by cats, Hist. 31 

-welfare and child welfare, importance of linking up all organizations for, in Local 

Health Districts (Lady Barrett), Obst. 62-70 

Mavrogordato, A., negative ingestion experiments in guinea-pigs with powdered glass, quoted, 
Path. 15 

Maxilla and mandible, fracture of, due to gunshot injury, treatment to establish bony union 
in cases of, Odont. 52 

-, superior, and ethmoid, sarcoma of, in man aged 39 (H. J. Banks Davis), Laryng. 76 

-, X-ray examination of, Electr. 3 

Maxillary and ethmoidal sinuses, right, carcinoma of, case shown seven months after opera¬ 
tion by oblique facial route (C. Graham), Laryng. 59 

-sinus, carcinoma of, three and a third years after operation, with no recurrence, case 

(W. M. Mollison), Laryng. Ill 

Mayou, Stephen.—D iscussion on pigmented plaque in corneo-scleral junction (? nature), 
Ophth. 2 

—-, discussion on case of pigmented degeneration of retina associated with epileptic fits. 
Ophth. 4 

Measles, enormous mortality of, in children suffering from “ status catarrhalis,” Child. 136 

Meat, taste for, acquired by herbivorous animals, Hist. 26 

Meatus, auditory, and auricle, bullet wound (antero-posterior) of, case, Otol. 49 

-, auditory, external, and auricle, warfare injuries of, Otol. 47 

-and typanum, carcinoma of, in young woman aged 22 (Sydney Scott), Otol. 129 

- 9 bony, right, bullet wound of, case, Otol. 48 

-carcinoma (squamous-celled), direction in which recurrence takes place, 

Otol. 130 

-, operation for, Otol. 129, 131 

-, site of origin, Otol. 130 

-, fracture of, Otol. 56 

-(left), microscopical examination of, in otosclerosis associated with otitis 

media, Otol. 11 

-(right), microscopical examination of, in direct injury by shrapnel, Otol. 62 

-internal (right) and nerves, microscopical examination of, in shell injury, Otol. 75 

--in fracture of cranial base, Otol. 24, 31 
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Meatus, auditory, internal (right) and nerves, microscopical examination of, in direct injury 
by shrapnel, Otol. 66 

-, haemorrhage in, with or without rupture of nerve fibres in “shell” or 

“explosion” deafness, Otol. 58 

-(left), microscopical examination in otosclerosis with otitis media, Otol. 17 

-, microscopical examination of, after injury from high explosive shell, Otol. 85 

-in indirect injury to ear by bullet wound, Otol. 70 

-, in injury to ear due to bursting of rifle grenade, Otol. 78 

-, in otosclerosis associated with otitis media, Otol. 10 

Mechanical appliance as means of facial restoration in soldier, (L. Payne), Odont. 17, 40 

-treatment (associated with hydrological) for disabled soldiers, Bain. 79 

Mechano-therapy, careful choice of apparatus necessary, Bain. 82 

-, instructors in, must be skilled in physical treatment, Bain. 82 

-, value of other apparatus than that of Zander models in, Bain. 83 

Mediastinal new growth, diagnosis of syphilis of lungs from, Med. 24, 28 
-tumour in mouse fed with mouse-cancer, Path. 37-40, 46 

Medical compendium, section of scientific encyclopaedia, of twelfth century, text of, Hist. 128; 
partial translation and commentary, Hist. 149-159 

-disorders, hydrological treatment of, in disabled soldiers, Bain. 7 

-literature of Dark Ages, with new text of about 1110 (C. Singer), Hist. 107-160 

-, vernacular (eighth to twelfth centuries), Hist. 109 

-officer of health, relation to care of pregnant women, Obst. 68 

-officers, whole-time, question of employment at maternity centres, Obst. 54, 60, 61, 70 

-practitioners, rota of, care of pregnant women assigned to, Obst. 58, 61 

-and midwives, puerperal mortality under, compared, Obst. 40, 78 

-, private, employment in care of pregnant women, Obst. 57-59, 61, 75 

-science in Dark Ages, Hist. 107 

Medicine, art of, divine origin as believed among ancient Hindoos, Hist. 1, 2 

-, as recorded in Greek mythology, Hist. 4 

-, knowledge of, derived from habits and practices of animals. Hist. 8 

Medulla, examination of, in case of “ shell gas poisoning,” Path. 88 
Melaena neonatorum, transfusion of mother's blood in, Therap. 17, 18 
Melampus, cure for sterility adopted by, Hist. 23 

-, how instructed in the action of hellebore, Hist. 22 

Melancholia, histological examination of ovaries in cases of, Psych. 69, 86 
Melville, Stanley.—D iscussion on pharyngeal pouches, Electr. 75 
-, X-ray examination in case of cesophagectasia, Med. 7 

-and Shaw, H. Batty.—C ase of pulmonary hypertrophic osteo-arthropathy occurring in a 

case of congenital heart disease, Clin. 8 

Mendelian heredity, transmission of phalangeal anarthrosis on principle of, Path. 66, 67 
Meninges, immediate drainage in lepto-meningitis, indication for, Otol. 134, 136 
Meningitis, cerebrospinal, aggregation of cases at foci, in outbreaks, Epid. 50 

-among troops in Salisbury Plain District, monthly distribution of cases compared 

with records for Salisbury, Epid. 45, 46 

-and influenza, relationship between, Epid. 32-85 

-, association of meningococcus with, Epid. 30, 35, 36 

-, cerebrospinal type of malaria simulating, Med; 36 

-, diagnosis, difficulties connected with, Epid. 24, 25, 31, 32 

-, epidemic, agencies concerned in origin of, Epid, 43, 44 

-, classes of persons susceptible to, Epid. 23, 27, 59 

-in Silesia, Epid. 82 

-, epidemics of, occurrence just before or after other epidemics, Epid. 20 

-, epidemiology of (W. H. Hamer), Epid. 17-44 

-, historical account of various epidemics probably identical with, Epid. 20 

-, history of contact with influenza cases preceding onset of, Epid. 33-35 
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Meningitis, cerebrospinal, in Glasgow, date when becoming epidemic, Epid. 22 

-, date when first noticed, Epid. 22 

-in Hamburg (1880-85), limitation to certain streets, Epid. 50 

-, initial symptom, Epid. 84, 39 

-, inoculations against, in Salisbury, numbers inoculated within certain age-groups 

to March 7, 1915, Epid. 49 
--, weekly records, Epid. 46 

-, notification, authorized by London County Council (1907), Epid. 31 

— -, outbreak at Bardney, Lincolnshire (1867), Epid. 24, 25, 2G 

-at Eastney (1915), Epid. 26 

-at Salisbury in 1914-15 (M. Greenwood), Epid. 44-55 

-, attack-rates among inoculated and uninoculated, Epid. 48, 54 

-, families in which occurring after 10 percent, of population had been 

inoculated, Epid. 53 

-, fate of contacts, inoculated and uninoculated, Epid. 51, 52 

-, monthly distribution of cases compared with records for troops in 

Salisbury Plain district, Epid. 45, 46 

--, outbreaks, source, wrongly attributed to carriers, Epid. 24, 25, 26 

-, preceded by influenza, Epid. 33-35 

-, proportional incidence in different months among civilian cases in Salisbury and 

military cases in Salisbury Plain district, Epid. 47 

--, regarded as complication of influenza, Epid. 28 

--, arguments for, Epid. 28 

------against, Epid. 29, 57 

-, need for confirmatory evidence, Epid. 29, 30, 31 

-regarded as distinct from influenza, Epid. 28 

---, arguments for, Epid. 30 

---against, Epid. 30 

-, need for confirmatory evidence, Epid. 30 

-, transmission by healthy carriers, Epid. 19 

-following fracture of base of skull, Otol. 21 

-, posterior basal, inclusion under term “ cerebrospinal fever,” Epid. 31 

-, tuberculous, acetonuria and diaceturia in fatal case of, Child. 55 

Meningococcus and Micrococcus catarrhalis , difficult to distinguish between, Epid. 41 

-, association with cerebrospinal meningitis, Epid. 30, 35, 36 

-, fermentation reactions of, Epid. 37 

-, healthy carriers of, difficulty in controlling movements, Epid. 32 

-, identification, Epid. 38, 39 

-in posterior nasopharynx, accompanied by other organisms, Epid. 40, 41 

--, place of, in group of Gram-negative cocci, Epid. 36 

_ f saprophytic epidemic of, theory as to, Epid. 43 

Mennell, Z.—Discussion on air under masks during ether anaesthesia, Amesth. 15 
Menstruation, association of granular pharyngitis with, Laryng. 4 

- - in dementia proecox, Psych. 89 

--, pain of, method of relief, Laryng. 4, 5 

_ > state of, in 100 cases of mental disease, Psych. 71-78 

Mensuration and records in guidance of treatment of disabled soldiers, Bain. 79 

- apparatus in use at Red Cross Clinic for the physical treatment of officers, Great 

Portland Street, London, W., demonstration of (R. Fortescue Fox), Bain. 63 
Mental degeneration in association with absence of ova in sexual glands, Psych. 65 

-, with signs of maturation in ova, Psych. 65 

-disease, certain types of, and morbid changes in ovaries, correlation between established, 

Psych. 83 

-—-, cessation of normal maturation of follicle and formation of corpus 

luteum verum, and replacement by degeneration of follicle in, Psych. 84 
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Mental disease, ovaries from casos of, histological examination of (the late Laura Forster, 
communicated by F. W. Mott), Psych. 65 

-, cases illustrating, Psych. 85 

-, details of 101 cases, tabulated, Psych. 71-77 

-simulated by malaria, Med. 37 

-disorders caused by excess of work during the war, cases of, Psych. 7 

-due to the war, classification of, Psych. 20 

-, effect of war upon, cases showing, Psych. 3 

-following air raids, cases of, Psych. 12 

-anxiety about relatives at the front, cases, Psych. 5 

-pecuniary difficulties owing to the war, cases, Psych. 6 

-in sea voyagers following fear of submarine attacks, cases, Psych. 15 

-instability, shell shock condition of, Electr. 98 

Mental foramen, Odont. 20 

Menthol powder in destruction of lice among troops, Med. 51 
Meralgia paraesthetica (malarial), case, Med. 35 

Mercurial poisoning after treatment for syphilis cured by intramine (J. E. R. McDonagh), 
Derm. 83 

Mercury tube, use of, in achalasia of cardia, Med. 18 

Mesenteric glands, old tuberculous, presence of, in tri-nitro-toluene poisoning, three cases, 
R.S.M. Discussion 20 

Mesmerism, good results from, in cases of shell shock, Balu. 20 
Metabolism, inborn errors of, association of cyclic vomiting with, Child. 53 
Metallic conductors not present in animal body, Electr. 95 

Metastases, multiple, in bilateral glioma of retina (Frank E. Taylor and Norman B. B. 
Fleming), Ophth. 13-20 

Metastatic growth, nodular form of, intra-alveolar position of cells in, method of demon¬ 
stration, Path. 46 

Metatarso-phalangeal joints of big toes, osteoarthritis of, cause, Electr. 119 
Metcalfe, James.— Discussion on practice of medical electricity (Electrical Department at 
St. Bartholomew’s Hospital), Electr. 92 

Met-hsemoglobinsemia, suggested cause of cyanosis in female munition workers, R.S.M. 
Discussion 44, 102, 105 

41 Meville’s ” fluid for destruction of lice, Epid. 84 

Meyer, A. L., effect of ether in various percentages upon percentage of respiration, Ansesth. 14 
Mice fed with mouse cancer, post-mortem and microscopical examination of organs and 
tissues, Path. 37, 40, 43 

-, feeding experiments made upon, with mouse cancer (S. G. Shattock and L. S. Dudgeon), 

Path. 35-50 

-kept in confinement, “ spontaneous 1 ’ cancer in, Path. 49 

Microbes, maintenance alive in internal organs in niduses of lowered bacteriotropic pressure, 
R.S.M. Lecfc. 4, 5, 11 

Micrococcus catarrhalis and meningococcus, difficult to distinguish between, Epid. 41 

-, fermentation reaction, question of, Epid. 37 

- deformans , cause of arthritis, Ophth. 52, 53 

-vaccine, reaction set up by minimum dose of, Ophth. 53 

- tctragenus and Staphylococcus aureus , recovered from pus in anterior chamber in case of 

pyorrhoea with iritis, Ophth. 57 

Micro-organisms, anaerobic, gas forming, constantly present in deep recesses of wounds, 
Surg. 26 

-, luxuriation on particular media, Epid. 40 

Microsporon audouini , infection by, Derm. 79, 80 

Micturition, urgency of, in early stage of toxic jaundice, R.S.M. Discussion 97 
Middle class, lower, care of pregnant women among, not satisfactory, Obst. 74 
Midelton, W. J.—Discussion on persistent hereditary oedema of legs, Clin. 41 
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Midwifery cases, early booking of, Obst. 77 

- f obstacles to, Obst. 77 

-, practitioners’ fees in, Obst. 79 

-, Poor-Law infirmary, extinction of, Obst. 67 

-, teaching of, suggested abolition in external districts of hospitals, Obst. 67 

Midwives and medical practitioners, co-operation of, with local health authorities, in care of 
pregnant women (Comyns Berkeley), Obst. 62-62 

-and medical practitioners, puerperal mortality under, compared, Obst. 40, 78 

-, education of, importance, Obst. 59 

-, encouragement in ante-natal care of child, Obst. 46, 79 

-, inspectors of, Obst. 79, 80 

-in Russia, number of, and number needed, Obst. 72 

-, instructions from City of Nottingham to, with regard to notification of pregnancy, Obst. 59 

-, percentage of births attended by, Obst. 77 

-, register of, in connexion with maternity centres, Obst. 69 

-, status of, Obst. 58, 69, 77, 79 

-, improvement in, Obst. 78 

-, supervision of, transference from one authority to another, Obst. 56 

-, when bound to advise medical help, Obst. 78 

Midwives* Act, breakdown in administration in Kent, cause of, Obst. 57 

---, effect of, on puerperal mortality, Obst. 79 

Mieremet, see de Negri and Mieremet 

Military clothing, ironing of, as disinfectant against lice, Epid. 73 

-hospital, Dey, Algeria, physiotherapy department at, Electr. 37, 38 

-wards for skin diseases, small epidemics of diphtheria in, Derm. 134 

-hospitals, electrical work in, organization, Electr. 59 

-service, active, how far middle-ear suppuration a disqualification for, Otol. 120, 123 

-, degree of deafness disqualifying for, Otol. 95, 96, 119, 120 

-, regulations of Canadian Army Medical Service as to, Otol. 119 

-, physical training and re-education of disabled soldiers must be continued till 

return to, Bain. 83 

-, return to, effected by electro-therapy, Electr. 49 

Milk diet in toxic jaundice, R.S.M. Discussion 91 

-, mother’s, mortality of children in Russia caused by want of, Obst. 71 

Miller, W. D., priority in discovery of fuso-spirillary organisms, Laryng. 44 
Millican, P.—Discussion on foreign body in right maxillary antrum, Laryng. 28 
Milligan, Sir William.—D iscussion on chronic adhesive otitis, myringotomy, and partial 
ossiculectomy, Otol. 3 

-, discussion on otosclerosis and injuries of ear, Otol. 35 

-and Westmacott, F. H., functional “shell ” or “explosion ” deafness, quoted, Otol. 89 

Milroy’s disease and nervous diseases, relation between, Clin. 40 

-, see also CEdemn, persistent hereditary, of legs 

Mind, effect of high positive potential on, Bain. 58 

Mineral baths in treatment of medical disabilities induced by the war, Bain. 36 

-, warm, use in medical disabilities induced by the war, Bain. 43 

-waters, drinking of, in treatment of medical disabilities induced by the war, Bain. 37 

Miniatures from Bristol Guy dc Chauliac MS. (circa 1430), Hist. 72 
Miramond de Laroquette, physiotherapy of the wounded, alluded to, Electr. 37 
Mirror, laryngeal, used by Manuel Garcia (Irwin Moore), Laryng. 71 
Miscarriages in Russia, Obst. 71 

Mitchell, Chalmers, devouring of placenta among wild mammals, quoted, Hist. 17 
Mitchell, S. Weir, introduction of term erythromelalgia by, Clin. 2 
Mobilization, active, in treatment of wounded soldiers, Bain. 6, 7 

-, mechanical, prejudice against, Bain. 7 

Moles, multiple soft (S. E. Dore), Derm. 112 
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Moles, multiple soft, treatment, Derm. 118 

Holler, treatment of accidental haemorrhage, quoted, Obst. 34 

Mollison, W. M.—Case of acute osteomyelitis of frontal bone, secondary to acute frontal 
sinusitis, operation, recovery, Laryng. 106 

-, case of carcinoma of maxillary sinus, three and a third years after operation, with no 

recurrence, Laryng. Ill 

-of carcinoma of naso-pharynx in a girl, aged 17, Laryng. 37 

-of “ cerebellar storm,” Otol. 41 

-of heart failure during an operation for the removal of tonsils and adenoids, heart 

massage through an abdominal incision, recovery, Aneesth. 1 
-, discussion on case of right optic neuritis, Laryng. 103 

-of squamous-cel led carcinoma of external auditory meatus, Otol. 131 

-of translabyrinthine drainage for streptococcal lepto meningitis, Otol. 135 

-, laryngeal case for diagnosis, Laryng. 38 

-, note on the monochord, with some illustrative figures, Otol. 39 

-, post-mortem specimen of a temporal bone from a case of cerebellar abscess, Otol. 46 

-, traumatic dislocation of the incus, which was found lying in the antrum in the course 

of a radical mastoid operation, Otol. 40 
Mongoose, antidote to snake-bite used by, Hist. 29 

Monilia fungus, culture, from case of dermatitis of feet (George Pernet), Derm. 172 
Monkey tribe, healing sense probably not existent below, Hist. 32 

Monkeys, administration to, of filtered blood serum from typhus patients with negative 
results, Epid. 101, 102 

-, experimental production of typhus fever in, Epid. 98, 99, 101 

-transmission of typhus fever by body-lice from one to another, Epid. 105, 106 

-, extraction of thorns from body by, Hist. 14, 31 

-, immunization against typhus fever, Epid. 106 

-, observation of normal thermal chart before inoculation of typhoid virus into, Epid. 99 

Monochord, measurement of tone-range by, Otol. 112 

-, note on, with illustrative figures (W. M. Mollison), Otol. 39 

-, testing of hearing by, in concussion deafness, Otol. Ill 

Mononeuritis, malarial, common occurrence of, in the Balkans, Med. 35 
Monoplegia, malarial, simulating cerebral haemorrhage, Med. 36 
Moon, R. O.—Discussion on cases of acromegaly, Clin. 22 
Moor, C. G., Captain R.A.M.C.— Army sanitation at a base camp, Epid. 1 
Moore, healing practices among animals, quoted, Hist. 31 

Moore, Benjamin, F.R.S.—Discussion on toxic jaundice in munition workers, R.S.M. 
Discussion 37, 70 

Moore, Foster, retinal signs of arteriosclerosis, quoted, Ophth. 40, 42 

Moore, Irwin. —Carcinoma of the nasopharynx removed by operation, Laryng. 32 

-, histological report of growth, Laryng. 38 

-, carcinoma of right maxillary antrum, lateral rhinotomy (Moure’s operation) performed r 

Laryng. 60 

-, case of cystic goitre, Laryng. 34 

-, a choanal polypus originating in the sphenoidal sinus of a child, aged 6, Laryng. 65> 

-, discussion on acute osteomyelitis of frontal bone, Laryng. 109 

-on case of nasopharyngeal fibroma, Laryng. 102 

-on choanal polypus, Laryng. 69 

-on large choanal polypus removed through motith, Laryng. 25 

-on malignant disease of maxillary antrum (reply), Laryng. 63 

-on pharyngeal pouches, Electr. 75 

-on removal of foreign bodies, Laryng. 91 

-, foreign body in the right maxillary antrum for twenty-five years causing facial 

neuralgia, discovered by X-rays and removed by operation through the canine fossa, 
Laryng. 26 
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Moore, Irwin.—L aryngeal mirror used by Manuel Garcia, the discoverer of auto-laryngo¬ 
scopy, also the apparatus used by him to demonstrate the physiology of the vocal 
cords, Laryng. 71 

-lupoid tuberculosis of the pharynx in a boy, aged 8, affecting the soft palate and uvula, 

Laryng. 84 

-, report of two cases of mutton-bones impacted in the oesophagus, cesophagoscopy, 

recovery, Laryng. 94 

-, retention cyst of the nasal floor, Laryng. 31, 32 

-, retropharyngeal abscess, injury to the cervical sympathetic, an unusual complication 

following operation by the external route, Laryng. 115 
-, sarooma of the right njaxillary antrum, lateral rhinotomy performed (Moure’s opera¬ 
tion), Laryng. 29 

-, microscopical report, Laryng. 31 

-, syphilitic disease (gumma) of the larynx, treated by tracheotomy and galyl injections, 

complicated by arsenical poisoning, recovery, Laryng. 118 
Moore, S. G.—Need for improvement in the care of pregnant women and a direct means to 
that end, Obst. 37 

Morawski, results of findings as to brains of cat and dog families compared with those of 
Karplus, Psych. 56 

Morgan, avoidance of harmful food by young birds, quoted, Hist. 25 
Morison's iodoform and bismuth paste in treatment of bone sinuses, Surg. 59 
Morphia, administration to wounded before operation, causing shock, Amesth. 25 

-, increased dosage to relieve pain of malignant disease, Laryng. 3 

-, preliminary use in open ether administration, Anaesth. 15, 16 

Morphine and hyoscine, methyl bromide injection before transfusion of blood, Therap. 16 

-- tartrate, atropine sulphate, hyoscine hydrobromide, injection to prevent shock in 

mandibular analgesia, Odont. 38 
Morphceo-sclerodermia, case (George Pernet), Derm. 73 

Morris, Sir Henry, Bt., removal of large “ date-stone” ureteral calculus from right ureter by 
“sacral extra-peritoneal” method, quoted, Obst. 5 
Morton wave current in treatment of stiff joints, Electr. 46, 47 

-of synovitis, Electr. 56 

-of trench foot, Electr. 46, 47 

-, muscular contraction provoked by, Electr. 56 

Morvan’s disease, see Syringomyelia 

Mother, blood of, transfusion to infant in melaena neonatorum, Therap. 17, 18 

--- sa fe without usual tests, Therap. 8 

Mothers, care of, through private organizations and individuals, Obst. 76 

-, educational need of, Obst. 64 

-, medical need of, Obst. 63 

-, social needs of, Obst. 64 

Motor baths, Bain. 32, 34 

Motor-car hooter, blowing of, in detection of psychical deafness, Otol. 95 
Mott, F. W., F.R.S., Major R.A.M.C.—Autopsy on cases of dementia proecox: Case I, 
Psych. 91; Case II, Psych. 95 

-, carbon dioxide in gases of cerebrospinal fluid, quoted, Neur. 10 

-, changes in the central nervous system in hypothyroidism, Path. 51 

-, communication of paper by the late Miss Laura Forster on histological examination of 

the ovaries in mental disease, Psych. 65 ; with addendum, Psych. 83 

-of paper by Surgeon M. Kojima, I.J.N., on studies on endocrine organs of dementia 

prsecox, Psych. 88 

-, effect of paternal syphilis on offspring, quoted, Obst. 51 

-, heredity in relation to insanity, quoted, Psych. 22 

-, punctiform haemorrhages of the brain in gas poisoning, Path. 73-90 

-, suggestion of term “ choroid gland,” Neur. 2 





Index 


xci 


Mottram, J. C., and Russ, S.—Contribution to the study of dosage in radium therapy, 
Electr. 121-140 

Mouse cancer, cell-free extract of, grafting experiments made with normal mouse-tissues 
treated with, or admixed with tumour-pulp, <fcc., method described, Path. 21, 22 

-, normal mouse tissues treated with, grafting experiments made with 

(S. G. Shattock and L. S. Dudgeon), Path. 20-34 
-, definition of term, Path. 21 

-, feeding experiments made upon mice with (S. G. Shattock and L. S. Dudgeon), 

Path. 35-50 

-, fifteenth subculture of, microscopic section from, Path. 29, 30 

--, showing survival of cartilage of mixed mouse embryo, Path. 

29, 30, 31 

-, injection of, subcutaneously in mice, followed twenty-four hours after by injection 

at same spot of extract of same tumour, Path. 31 

-•, mixed with minced mouse embryo, microscopic section from, Path. 2G 

-, pulp, addition of blood-serum to; no effect on growth of grafted tumour, 

Path. 33 

-with which extract had been mixed, subcutaneous injection in mice, Path. 32 

-minced mouse embryo had been mixed, subcutaneous injection of in 

mice, Path. 25 

-, results, Path. 2G-29 

-embryo, minced, soaked in cell-free extract of mouse cancer, subcutaneous insertion of, 

in mice, Path. 23 

-,-, results, Path. 24 

-sperm, addition to tumour-pulp; no effect on growth of tumour, Path. 33 

-, injection on side of abdomen opposite to that of growing grafted tumour, 

Path. 34 . 

-testicle, minced, soaked in cell-free extract of mouse cancer, subcutaneous insertion of, in 

mice, Path. 22 

Mouth, appearance of, in ranula, Path. 4 

-, common source of infection in iritis, Ophth. 49 

-, floor of, carcinoma of, treated by diathermy (F. A. Rose), Laryng. 74 

-, fuso-spirillary infection of, results of examination at Queen Alexandra Military 

Hospital, Laryng. 44 

-, large choanal polypus removed through, in case of suppuration of right maxillary antrum 

(Sir StClair Thomson), Laryng. 24 

-, septic, one of the causes of cancer of the throat, Laryng. 17 

-, ulceration (recurrent) of, case (H. Lambert Lack), Laryng. 39 

Mouth-wash, in Vincent’s angina, Odont. 16 

Mouth-washes used in periodontal gingivitis, Odont. 12, 13 

Movement and object vision, dissociation of, hemianopia without, Neur. 29 

- and stationary object, relative perceptions of, in certain visual disturbances due to 

occipital injuries (George Riddoch), Neur. 13 

-objects, recoven r of perceptions for, after occipital injuries, Neur. 25-29 

-only, return of perception of, after occipital injury from bullet and shrapnel wounds, 

Neur. 24 

-, perception of, means of attracting prey to captor, Neur. 32 

-, where first occurring in visual fields, in occipital lesions, Neur. 33 

-vision and object vision, dissociation of, Neur. 14, 15, 16, 17, 18, 27, 32 

-, visual appreciation of, functions composing, Neur. 33 

Mucous membrane, ulcers of, source of dental infection, Ophth. 49 

-surfaces, affections of, cases of iritis associated with, Ophth. 45 

“ Muhak ” (insect powder) for destruction of lice, Epid. 84 

Mummeby, J. P. Lockhart.—C ase of abdomino-perineal excision in a man aged 29, 
Proct. 134 
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Mummery, J. P. Lockhart.—C ase of teratoma. Child. 72 

-, discussion on methods of making and closing colostomy openings, Proct. 135 

Munday, R. C.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion 9 7 
Municipal work for care of pregnant women and infants, Obst. 65 

Munition workers (Admiralty), immunity of, from tri-nitro-toluol poisoning, R.S.M. Dis¬ 
cussion 98 

-, female, cyanosis in, R.S.M. Discussion 44, 102, 105 

-, hygienic measures for, R.S.M. Discussion 7-10, 39, 85, 99, 106 

-, toxic jaundice in, etiology, R.S.M. Discussion 37, 38, 68, 69, 70, 71, 84 

-, ago-incidencc, R.S.M. Discussion 88 

-, cases, R.S.M. Discussion 5, 48, 81, 82, 95, 101, 104 

-, mortality, R.S.M. Discussion 5, 27, 28, 29, 78, 100, 104 

-, origin, R.S.M. Discussion 2, 3 

-, pathology, R.S.M. Discussion 45, 49, 105 

-, prognosis, R.S.M. Discussion 83, 97, 105 

-, prophylaxis, R.S.M. Discussion 39, 85, 89, 99, 106 

-, special discussion on, R.S.M. Discussion 1-106 (J. A. P. Barnes, 84-100; 

H. G. P. Castellain, 102; Viscount Chetwynd, 6; E. L. Collis, 71; M. A. S. Deacon, 
101; Israel Feldman, 67, 96; H. Morley Fletcher, 95; T. M. Legge (opening), 1; B. 
Moore, 37, 70; R. C. Munday, 97; W. J. O’Donovan, 73 ; P. N. Panton, 44; E. C. 
Pillman, 101; P. S. O’Reilly, 91; H. D. Rolleston (summary), 102 ; W. R. Smith, 88; 
B. H. Bpilsbury, 41; M. J. Stewart, 10 ; E. Scott Sugden, 94 ; H. M. Turnbull, 47) 

- f symptoms, R.S.M. Discussion 78, 85-87, 93, 105 

-, treatment, R.S.M. Discussion 91, 93, 94, 96, 101, 105 

-,. yellowness of conjunctiva* in, R.S.M. Discussion 101, 102 

Murray, J. A.—Discussion on experiments with mouse cancer, Path. 50 
-, discussion on Btudy of dosage in radium therapy, Electr. 136 

Muscle sugars, fermentation of, consequent on anaerobic infection, resulting in formation of 
gas in the body, Electr. 17, 25 

-testing by condensers, contraction in proportion to voltage, Electr. 46 

Muscles, contraction of, currents from static electricity provoking, Electr. 55, 56 

-, hypertrophy, apparent, following cedema of leg due to venous thrombosis, Derm. 109 

-, laxity of, cause of lateral spinal curvature, Child. 78, 79 

-, reaction, association of voluntary movements and sensation in testing, Electr. 

42, 43 

-, treatment of, by Bergoni^’s apparatus in war injuries, Electr. 43 

-by electrical method and massage in war injuries, Electr. 52 

-by faradic stimulation in war injuries, Electr. 51 

-, wasted, after nerve injury, maintenance of nutrition, Electr. 57 

Muscular atrophies, effect of manipulation bath upon, Bain. 73 

-atrophy, progressive neuritic type of (Charcot-Marie-Tooth) (E. D. Adrian), Neur. 49 

-(W. Aldren Turner), Neur. 46 

-, spinal progressive (Duchenne-Aran), following electric shock, positive Wasser- 

mann reaction (F. Parkes Weber), Clin. 4 

-, following shell shock, Clin. 6 

- 9 Werdnig Hoffmann type of (E. A. Cockayne), Child. 15 

-, treatment by static electricity, Electr. 51 

-power following excision of joints, Burg. 131 

-spasm, effect of manipulation bath upon, Bain. 72 

Musculo-spiral injuries, treatment by relaxation splints combined with electricity, Electr. 52 
Music, origin of, tradition as to, Hist. 24 

Mutton bone impacted in oesophagus, oesophagoscopy, recovery, two cases (Irwin Moore), 
Laryng. 94 

«• Myalgia,” obstinate cases of, treatment, Bain. 3 

-, treatment at Granville Canadian Hospital, results of cases after discharge, Bain. 18 
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Myasthenia gravis, case, Neur. 37 

-(P. E. Batten), Neur. 48 

Myatonia atrophica, case (W. Aldren Turner), Neur. 45 
Mycosis fungoides, early case, Derm. 170 

-, blood count. Derm. 172 

-, treatment, Derm. 170 

Myelitis, transverse, due to malaria, Med. 37 
Mylohyoid muscle, Odont. 19, 20 

Myocardium, fatty degeneration in fatal cases of severe jaundice in munition workers, 
R.S.M. Discussion 56 

-in fatal cases of severe jaundice in munition workers, microscopical appearances, R.S.M. 

Discussion 58; post-mortem appearances, R.S.M. Discussion 50 

- of left ventricle in fatal case of slight jaundice in munition worker, post-mortem 

appearances, R.S.M. Discussion 60, 61 

Myoma, four cases of undiagnosed cancer of cervix in 200 total hysterectomies for (Herbert 
R. Spencer), Obst. 120 

-, supravaginal amputation of uterus for sarcoma mistaken for (G. Blacker), Obst. Ill, 

130, 133 

-for supposed myoma found to be sarcoma, two cases 

(Herbert R. Spencer), Obst. 112 
-, treatment by total hysterectomy, Obst. 121-134 

-, uterine, treatment by amputation of uterus at cervix, Obst. 120, 121, 131 

-by total hysterectomy, Obst. 120-134 

Myositis, generalized sclerodermia described as, Child. 32 
-, multiple, benefited by mineralized baths, Bain. 41 

Myringotomy and partial ossiculectomy in chronic adhesive otitis, case (P. Watson-Williams), 
Otol. 1 

Myxcedema, chromatolysis of brain-cells in. Path. 52, 55 

-, greater prevalence in women, Path. 59 

-with confusional insanity, case, Path. 54 

-, large size of ovaries in, Path. 53, 59 

-, microscopical examination, Path. 55 

--of ductless glands, Path. 55-59 

-, post-mortem examination. Path. 54 


Naevus, cavernous, electrolysis in treatment of, Electr. 89 

-, treatment of, at electrical department of St. Bartholomew’s Hospital, Electr. 89 

Nager, injuries of middle and inner ear in fracture of base of'skull, Otol. 21 
Naphthalene, use of, for destruction of body-lice, Epid. 80, 90, 92; among troops, 
Med. 51 

Nasal cavity, ethmoid, and right maxillary antrum, round-celled sarcoma of, case shown 
two months after Moure’s operation (lateral rhinotomy) (Sir StClair Thomson), 
Laryng. 58 

-irritation and intestinal irritation, connexion between, Laryng. 2 

Nasopharyngitis, initial symptom in cerebrospinal fever, Epid. 34, 39 
Nasopharynx, carcinoma of, in girl aged 17 (W. M. Mollison), Laryng. 37 
-, removed by operation (Irwin Moore), Laryng. 32 

-, diffuse angio-fibroma growing into, case termed nasopharyngeal fibroma to be 

described as, Laryng. 102 

-, epithelioma of, operation, diathermy (N. Patterson), Laryng. 64 

-, posterior, meningococcus in, accompanied by other organisms, Epid. 40, 41 

-, identification, Epid. 40, 41 

Native races, women of, easy parturition among, Hist. 18, 19 
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Natural mineral water swimming bath (Buxton), use in medical disabilities due to the war, 
Bain. 43 

-philosophy, mediaeval, contrasted with that of modern science, Hist. 122 

Neck, cellulitis of, fuso-spirillary, organisms present in, Laryng. 47 

-, operation through side of, for extrinsic cancer of larynx, case shown two and a half 

years after (W. Trotter and Sir StClair Thomson), Laryng. 53 

-, swelling in side of, produced by salivary' calculus, Path. 8 

Needle and syringe, position for injecting in mental anaesthesia, Odont. 34 

-, positions for injecting in mandibular anaesthesia, Odont. 32, 33 

Needles for mandibular anaesthesia, Odont. 22 

de Negri and Mieremet, bacterium of malignant granuloma, Clin. 49 

Negro, brain of, comparison with brains of white individuals and his mother's brain, 
Psych. 35 

Neoplasm, intrathoracic (supposed), case (C. E. Lakin), Child. 7 

Nephritis, acute, and accidental haemorrhage in acute toxaemia of pregnancy, Caesarean 
hysterectomy, recovery (C. Oldfield and R. G. Hann), Obst. 7 

-, epidemic, hyaline thrombosis of vessels of alveoli of lungs and of glomerular capillaries 

of kidneys in, Path. 78 
—- (trench), treatment, Bain. 38 
Nerve, buccal, Odont. 21 

-centres, higher, loss of control over lower centres in neurasthenia due to shell shock, 

Bain. 22 

-, cervical, sympathetic, injury to, following operation by external route for retro¬ 
pharyngeal abscess (Irwin Moore), Laryng. W.5 
-, dental, inferior, Odont. 21 

- 1 injection of alcohol into, in relief and cure of trigeminal neuralgia, Odont. 39 

-, penetration in mandibular anaesthesia, Odont. 39 

-, facial, wounds of, Otol. 92 

•-injuries, electrical treatment of, Electr. 42, 62 

-, maintenance of nutrition in muscles wasted after, Electr. 57 

-“ leaks,’’ electric currents led off from human body in relation to (W. M. Bayliss), 

Electr. 95-102 

-, nature of, Electr. 100 

-, test for, Electr. 97 

-lesions and contractions, treatment at Granville Canadian Hospital, results of cases 

discharged after, Bain. 18 

-, local, after injury, treatment, electrical, Bain. 36 

-, lingual, Odont. 21 

-, maxillary, inferior, Odont. 20 

-, olfactory, outlet of cerebrbspinal fluid by way of, Neur. 4 

-, clinical importance of, Neur. 4 

-, modo of demonstration, Neur. 4 

- f optic, atrophy, bilateral, in child, with positive Wassermann reaction and history of 

infantile convulsions (F. Parkes Weber), Child. 121 

-(?), (juvenile bilateral) of, connected with inherited syphilis, case (F. Parkes 

Weber), Child. 99 

-, unilateral, associated with pyorrhoea, vaccine treatment in, Ophth. 56 

-, left, atrophy, caused by suppuration in posterior ethmoidal cells, sphenoidal and 

maxillary sinuses of left side, case (E. D. D. Davis), Laryng. 105 
--, rupture of (?) (G. Hartridge), Ophth. 27 

-, popliteal, external (right), pressure palsy of, accompanying paraplegia in flexion, in 

spinal injury, case, Neur. 37 

-shock, nature of cases treated by Bergonie’s method, Electr. 43 

-testing, association of voluntary movements and sensation with eloctrical reactions, 

Electr. 42, 43 
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Nerves, accessory (twelfth and spinal), damago of, with cross-union of their fibres produced! 
by gunshot wound, case (Sir William Collins), Neur. 39 

- and internal meatus, microscopical examination of, in direct injury by shrapnel, case, 

Otol. 66 

-, in high-explosive shell injury, Otol. 75 

-, injured, caution in treatment of limb with, in whirlpool baths, Bain. 32 

-, peripheral, possess lymphatic system, Neur. 5 

-, supposed flow of “ neuro-electricity 99 along, Electr. 99 

Nervous diseases and Milrov’s disease, relation between, Clin. 40 

-system, central, changes, in hypothyroidism (F. W. Mott), Path. 51 

-, diseases and injuries of, treatment of, at electrical department of St. Bartholomew’s 

Hospital, Electr. 88 

-, types of malaria simulating, Med. 34 

-. great strain upon, in those fighting at the front, Psych. 18 

-, syphilitic diseases, late, cause of failure of salvarsan treatment in, Neur. 7 

Nettleship, E., F.R.S., iridectomy in treatment of iritis, quoted, Ophth. 46, 47 
Neuralgia, brachial, accompanying fixed erythema of palms, Derm. 57, 58 

-, facial, caused by foreign body in right maxillary antrum for twenty-five years, discovery 

of by X-rays, and removal by operation through canine fossa (Irwin Moore), Laryng^ 
26 

-, malarial, common occurrence of, in the Balkans, Med. 35 

-, trigeminal, affecting area supplied by inferior dental nerve, relief and cure of, 

Odont. 39 

Neurasthenia following shell shock, principal feature of, Bain. 22 

-, treatment by drugs contra-indicated, Bain. 22, 23 

-by physical methods, arguments against, Bain. 23 

-by suggestion, Bain. 22 

-, psycho-therapeutic, Bain. 22 

-following war injuries, treatment by electricity, Bain. 36 

-, hospitals for, school for re-education with workshops should be attached to, Bain. 85 

-, importance of personality of physician in, Bain. 21 

-in working-class men, Bain. 23 

-, treatment by baths, Bain. 36 

Neurasthenics, benefit from country life and agricultural employment, Bain. 23, 24 
Neuritis, canalioular, Laryng. 104 
-, degenerative, of cochlear apparatus, Otol. 89 

-, optic, complicated by nasal disease, history’ and treatment of cases, Laryng. 106 

-, diagnosis in early stages, Laryng. 104 

-, right, caused by suppuration in right posterior ethmoidal cells and spbenoidak 

sinus, case (E. D. D. Davis), Laryng. 103 
-, sinus infection in relation to, Laryng. 104 

-, treatment by mineralized baths, body should not be dried after, Bain. 40 

-by ultra-violet radiation, Electr. 34 

“ Neuro-electricity,” supposed flow along nerves, Electr. 99 

-supposed source of, Electr. 99 

-, theory of, Electr. 99 

Neuro-epithelioma, glioma of retina considered as, Ophth. 25 
-, histological details of, Obst. 104 

-(metastatic glioma) of right ovary in child, aged 3 (C. Lockyer), Obst. 102 

Neuro-fibromatosis, see von Recklinghausen's disease 

Neurologists, clinical and pathological, closer union in work advocated, Neur. 11, 12 
Neurones concerned in hysterical deafness and auditory-motor reflex, diagram illustrating,. 
Otol. 117 

Neuropathic heredity, causes of, Psych. 25 
-, tabulated, Psych. 24. 25 
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Neuroses and injuries, aural (warfare), special discussion on, Otol. 47-124 (H. S. Birkett, 90; 
E. D. D. Davis, 119; J. S. and Captain J. Fraser, 56; P. G. Goldsmith, 119 ; 
J. Dundas Grant, 93; Somerville Hastings, 123 ; A. F. Hurst, 115 ; H. J. Marriage 
{opening address ), 47 ; (reply), 124; C. E. Jones-Phillipson, 96 ; E. A. Peters, 114 ; 
Sydney Scott, 112; R. E. Shuter, 111; Hunter Tod, 122; C. E. West, 92; Gordon 
Wilson, 91) 

Neurosis, post-choreic, speech analysis in, Child. 46 

Newsholme, Sir A., K.C.B., history of preceding catarrh in cases of cerebrospinal meningitis, 
quoted, Epid. 34 

-, maternal mortality in child-bearing, quoted, Obst. 38 

Nickel, proportion of ultra-violet rays reflected by, Electr. 33 
-carbonyl poisoning, cause of, Path. 73 

Nicolle, first production of experimental typhus in animals by, Epid. 98 

-, Conor and Conseil, question of localization of typhus virus in blood, Epid. ICO 

- } experimental transmission of typhus fever by body-lice, Epid. 105 

Night-blindness accompanying case of pigmented degeneration of macula associated with 
epileptic fits, Ophth. 5 

Nitre, sweet spirits of, with 3 per cent, silver nitrate, in treatment of primary ecthyma, 
Derm. 132 

Nitrous fumes of tri-nitro-toluene, R.S.M. Discussion 70 

-oxide gas and oxygen, administration for operations on slight cases at casualty clearing 

stations, Anaesth. 18 

-in septic cases, indicated, Ansesth. 29 

- 7 -, method, Anaesth. 37 

-, only anaesthetic to be used in operations on wounds of limbs of 

extreme severity, Anaesth. 26, 28 
Nits, dead or empty, adherent to cloth, how removed, Epid. 90 
-, destruction of, Epid. 87, 90 

Nodule in case of leucocythaemia cutis, description of microscopical section of, Derm. 3 
Nodules, cancerous, subcutaneous and skin, comparision of effect of unscreened (beta and 
gamma) rays upon, over wide range of intensity and radiation, Electr. 133 

-, subcutaneous, effect on, of exposure to beta-rays (large quantity for short time or 

small quantity for long time), Electr. 129 

-—-to gamma rays over wide intensity of radiation, Electr. 131,132 

-»--to screened beta rays under various conditions of irradiation, 

Electr. 130 

Noguchi, complement-fixation reaction of, Derm. 71, 72 

“ No germo,” use of, for destruction of lice, Epid. 85 

Noise-machine, in detection of psychical deafness, Otol. 95 

Nose and throat, operations on during war time, limitation of, Otol. 121, 122 

-bleeding, Anglo-Saxon charm for stopping (medical compendium, scientific encyclopedia, 

twelfth century), text, Hist. 138 ; commentary, Hist. 155 

-, disease of, complicating optic neuritis, Laryng. 106 

-, diseases of, pre-existing in cases of war injuries of ear, Otol. 99, 100 

-, floor of, retention cyst of (Irwin Moore), Laryng. 31,^32 

-, war injury to, to show result of treatment for external disfigurement and stenosis 

caused by shrapnel wound (Sir StClair Thomson), Laryng. 22 

-for stenosis caused by bullet wound (Sir StClair Thomsou), 

Laryng. 21 

Notification of Births Extension Act (1915), duties of Public Health Authorities under, 
Obst. 75 

Nottingham, City of, instructions to midwives wfith regard to compulsory notification of 
pregnancy, Obst. 59 

Novocain, in combination with adrenalin used for head cases at casualty clearing stations, 
Anresth. 29 
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Novocain, in combination with adrenalin, or synthetic suprarenin, for injection in mandibular 
anesthesia, Odont. 23 

-solution, must be fresh for injection in mandibular anesthesia, Odont. 37 

Nunneley, F. P.—Discussion on treatment by physical methods of medical disabilities 
induced by the war, Bain. 30 

Nursing, want of care in, cause of secondary infections in typhus, Epid. Ill 
Nutrition, state of, and typhus epidemics, relation between, Epid. 96 
Nuttall, Professor G. H. F., F.R.S.—Discussion on the louse problem, Epid. 88 
Nyctalopia, ancient remedy for, Hist. 22 
-, former confusion as to meaning of term, Hist. 22 

Nystagmus, different forms of, resulting from labyrinthine or cerebellar injuries, Otol. 92 
-. production in war injuries of ear, Otol. 97 

-, spontaneous, following translabyrinthine drainage for streptococcal meningitis, 

Otol. 133 

-following war injuries of ear, Otol. 103, 104 


Object vision and movement vision, dissociation of, Neur. 14, 15, 16, 17, 18, 27, 32 

-, hemianopia without, Neur. 29 

Obstetric medicine, ancient use of Echeneis in, Hist. 29 

-Pathology Department, work of, Obst. 70 

Obstetricians’ help in care of pregnant women, Obst. 75 
Obturators, protection of hearing by wearing during shell fire, Otol. 56 

Occipital injuries, relative perceptions of movement and stationary object in certain visual' 
disturbances due to (George Riddoeh), Neur. 13 

-without dissociation or recovery of vision. Neur. 29 

-injury, sensory defects resulting from, Neur. 20, 21 

-lesions, perception of movement, where first occurring in fields of vision, Neur. 33 

-region, right, bullet and shrapnel wounds in, followed by perception of “movement” 

only in affected field, Neur. 14-25 
Odo of Meune (d. 1161), work of, Hist. 113 

O’Donovan, W. J.^-Discussion on toxic jaundice in munition workers, R.S.M. Discussion 73 
<Edema and gas production in gas gangrene, Surg. 46 

- fluid, antitryptic power in animals inoculated with cultures of baoillus of Welch, 

R.S.M. Lect. 25, 26 

-, malignant, in gas gangrene, Electr. 26, 28 

-, pure culture of, Electr. 28 

- of leg due to venous thrombosis followed by apparent muscular hypertrophy, 

Derm. 109 

-, persistent, of legs, non-familial type, Clin. 41 

-hereditary, of legs (Milroy's disease) in mother and daughter (J. D. Rolleston), 

Clin. 39 

-resulting from exposure to radium rays in case of cancer of breast, Electr. 123, 124 

(Kdeme bleu de Charcot , case (George Pernet), Derm. 108 
<Esophagoctasia, Aetiology, Med. 12 

-, factors to be excluded, Med. 16 

-, kink theory discussed, Med. 14, 1G, 18, 22 

-, spasmodic theory, Med. 17, 19 

-, cases of (H. Batty Shaw and A. W. Woo), Med. 1 

-, microscopical examination, Med. 3, 5, 10 

-, physical examination, Med. 2, 4 

-, post-mortem examination, Med. 3, 5, 10, 11 

-, X-ray examination, Med. 4, 6, 7, 8 

-with bismuth meal, Med. 6 

-, difficulty in keeping down food in, Med. 4, C, 9, 12 

7 
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CEaophagecfcasia, distinct from dyspepsia, Med. 15 

-, symptomatology, Med. 14 

-, variable, Med. 12 

-, term criticized, Med. 17 

-defended, Med. 21 

CEsophagoscope (Mosher’s), safety-pin removed with, case, Laryng. 88 

-, turkey bone removed from gullet by, case, Laryng. 88 

CEsophagoscopy, foreign bodies removed from gullet by, Laryng. 89 
-in dilatation of oesophagus, Med. 19, 20 

- in two cases of impaction of mutton bones in oesophagus, recovery (Irwin Moore),. 

Laryng. 94 

CEsophagus, carcinoma of, right anterior oblique view, Electr. 66, 67 

- 1 simulating pouch, posterior view, Electr. 69, 70 

-, right lateral view, Electr. 68, 70 

-, congenital atresia of (Edmund Cautley), Child. 49 

-, cotton wool removed from, case, Laryng. 88 

-, denture removed from, fatal case, Laryng. 88, 89 

-, mutton bones impacted in, CBSophagoscopy, recovery, two cases (Irwin Moore),. 

Laryng. 94 

-, removal of coin from upper part, Laryng. 86 

-, stricture of, case (E. Pritchard and A. S. Blundell Bankart), Child. 15 

-, functional, diagnosed as organic, Child. 17 

-, thoracic,.spasmodic stricture of, skiagrams illustrating (Dan McKenzie), Laryng. 113,114 

-, turkey bone removed from, by Mosher’s distal light oesophagoscope, case, Laryng. 88 

Officers, invalided, treatment by physical methods combined with active duties, Bain. 34 

-, prevalence of groin ringworm among, Derm. 150, 151 

Offspring, effect of paternal syphilis on, Obst. 51 
Oil emulsion in destruction of lice, Epid. 90, 91 

-resin fly wires, use of, in base camps, Epid. 16 

Oils, mineral, composition, Epid. 92 

Oldfield, Carlton.—O varian gestation (abstract), Obst. 174 

-, and Hann, Reginald G.—Acute toxaemia of pregnancy, with acute nephritis and 

accidental haemorrhage, Caesarean hysterectomy, recovery, Obst. 17 
Olecranon, removal, in operation on infected elbow-joint, Surg. 115 
Olfactory nerve, see Nei've t olfactory 

Olivary, instrument figured in Bristol Guy de Chauliac MS., Hist. 83, 88 
Oliver, histology of lesions of acnitis, quoted, Derm. 39 

Oliver, W. J.—Discussion on case of small-spored ringworm in adult, Derm. 80 
O’Malley, J. F.—Cerebrospinal fluid escaping from the ear for twelve months, Otol. 125 

-, discussion on acute osteomyelitis of frontal bone, Laryng. 109 

-on doubtful case of labyrinthitis, Otol. 44 

-on relation of peri-dental gingivitis to Vincent’s angina, Laryng. 48 

-on war injury of nose, Laryng. 23 

Open-air treatment of wounded, Surg. 58, 65 • 

Operculum frontale, Psych. 27 

Ophthalmoscope, question of sclerosis of vessel wall in high blood-pressure of retinal arteiy 
must be determined by, Ophth. 39 
Opium in treatment of syphilitic ulceration of throat, Laryng. 119 
Oppenheim, case of generalized sclerodermia described as myositis, Child. 32 

-, connexion of cervical ribs with syringomyelia, quoted, Derm. 108 

-, description of amyotonia congenita, Child. 96 

Optic disk, congenital pigmentation of (G. Winfield Roll), Ophth. 1 
-redness, sign of arterio-sclerosis, Ophth. 41 

- thalamus, section of, showing vessel blocked with pigment going to tnumorriiage, 

Path. 80 
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Orcein acid (Unna's) in demonstration of intra-alveolar position of cells in nodular form of 
metastasis, Path. 46 

Orchitis and epididymitis, malarial, case, Med. 44 

O’Reilly, P. S.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion 91 
Organisms, dead and living, growth of bacillus of “gas gangrene” in, conditions governing 
(Sir A. E. Wright), R.S.M. Lect. 1-32 
Ori and Wrzosek, aerobic culture of anaerobes, quoted, R.S.M. Lect. 3 

Ormond, A. W., Major R.A.M.C.—Discussion on the aetiology and treatment of iritis, 
Ophth. 53 

-, discussion on case of pigmented degeneration of the retina, Ophth. 3 

Orthopaedic treatment at Command Depot, cases suitable for, Bain. 28, 29 
Orton, G. Harrison. —Discussion on trauma in aetiology of arthritis, Electr. 119 
Os calcis, fracture of, followed by osteo-arthritis of bones of tarsus, Electr. 112, 113 
Ossiculectomy in treatment of chronic adhesive otitis, value of operation criticized and 
discussed, Otol. 3-6 

-, partial, and myringotomy in chronic adhesive otitis, case (P. Watson-Williams), Otol. 1 

Osteo-arthritis, case, figured in Bristol Guy de Chauliac MS., Hist. 77, 78 

-, chronic, resulting from laryngeal stridor relieved by dilatation, case (J. Dundas Grant), 

Laryng. 79 

-complicated by endarteritis obliterans, Electr. 106 

-following injuries to joints, cases illustrating, Electr. 107-119 

-, pathological basis of degenerative change in, Electr. 119 

-, traumatic, prevention of, Electr. 119, 120 

Osteo-arthropathy, pulmonary hypertrophic, in case of congenital heart disease (H. Batty 
Shaw and S. Melville), Clin. 8 

-, bone changes seen under X-ray examination, Clin. 9,10,11 

Osteoblastic cells, outpouring and consolidation of, pathological basis of osteo-arthritis, 
Electr. 119 

-, prevention, how attainable, Electr. 120 

Osteogenesis imperfecta, re-exhibition of case shown March, 1916, in very early stage 
(H. C. Cameron), Child. 126 

Osteomyelitis, acute and chronic, treatment with Dakin’s solution introduced by Carrel’s 
tubes, Surg. 7 

-, in children, method of production, Ophth. 55 

-, of frontal bone, secondary to acute frontal sinusitis, operation, recovery (W. M. 

Mollison), Laryng. 106 

-and epiphysitis, acute and chronic, treatment of (Carrel's method), Surg. 7 

-, changes observed in cases of (R. W. A. Salmond), Electr. 77-86 

-, infective, of right radius of staphylococcic origin, changes observed by X-ray examina¬ 
tion, Electr. 77 

-of frontal bone, fatality of, Laryng. 107, 109 

-following operation on maxillary antrum, Laryng. 109, 110 

-on frontal sinus, Laryng. 109 

-, prognosis, Laryng. 108 

-, treatment by extensive operation done at once, Laryng. Ill 

- 1 two classes of cases, Laryng. 110, 111 

-, syphilitic, of right radius, changes observed under X-ray examination, Electr. 84 

-, tuberculous, of lower end of left femur, changes observed under X-ray examination, 

Electr. 86 

Osteophytes, formation of, following injury, Electr. Ill, 113-116, 119 
Osteophytic proliferation at attachment of crucial ligament to tibial spine, Electr. 113 
Otitis, adhesive chronic, treatment by myringotomy and partial ossiculectomy, case 
(P. Watson-Williams), Otol. 1 

-by ossiculectomy, criticized and discussed, Otol. 3-6 

-media, catarrhal and suppurative, in children, prolonged treatment important, Otol. 37 
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Otitis media in association with otosclerosis, further case (J. S. Fraser), Otol. 6 

-, photomicrographs of sections, Otol. 8-19 

-, otosclerosis secondary to, Otol. 36 

-, suppurative, direct injury of ear by shrapnel followed by, Otol. 61-69 

Otologists, more numerous appointments to investigate war injuries of ear, recommended, 
Otol. 112, 113 

Otosclerosis and diseases of organs of internal secretion, suggested relationship between, 
Otol. 36, 37 

-and appendicitis, simultaneous occurrence, Otol. 34 

—— associated with otitis media, further case (J. S. Fraser), Otol. 6 

--, photomicrographs of sections, Otol. 8-19 

-, heredity in relation to, Otol. 34, 36, 36 

-, inflammatory nature of changes in, discussed, Otol. 33-36, 37, 38 

-, primary, Otol. 36 

-, secondary to otitis media, Otol. 36 

-, treatment by extracts of ductless glands, Otol. 37 

-, operative, suggested, Otol. 37 

-, typical, as described by Politzer, Otol. 33 

Ottenberg, Kaliski and Friedman, development of hfemolysins in serum after repeated 
transfusion of agglutinable cells, Therap. 8 
Ova, absence of, association with mental degeneration, Psych. 65 

-of maturation in, mental degeneration associated with signs of, Psych. 65 

Ovaries and Fallopian tubes, removal, treatment of pneumo-peritoneum following, Obst. 147 
-, changes in drunkards, Psych. 86 

-, fibrotic atrophy due to chronic disease of long standing, Psych. 83 

-, follicular degeneration due to chronic disease of long-standing. Psych. S3 

-from case of dementia praecox, microscopical examination, Psych. 99 

-cases of mental diseaso, histological examination of (the late Laura Forster, 

communicated by F. \V. Mott), Psych. 65 

---——, addendum (F. W. Mott), Psych. 83 

-—---, control normal cases contrasted with, Psych. 78-82 

-, details of 101 cases tabulated, Psych. 71-77 

-, methods of making and staining sections, Psych. 67 

-—-, microscopical sections, Psyth. 79-82, 85 

-, results, Psych. 69 

-——, large size, in case of myxeedema with confusional insanity. Path. 53, 59 
——, morbid changes in, and certain types of mental disease, correlation between established, 
Psych. 83 

Ovary, cystic, inflamed, enucleation, formation of ciecal fistula, death from diffuse septic 
peritonitis, Obst. 148 

-, removal, prevention of post operative tympanites, Obst. 147 

-, decidual reaction in, associated with ovarian gestation, Obst. 139 

-, follicle of, and ovum in rabbit, kinds of degeneration affecting, Psych. 85 

-, cessation of normal maturation and formation of corpus luteum verum, and replace¬ 
ment by degeneration of follicle in certain types of mental disease, Psych. 84 

-•, follicles of, degeneration, Psych. 84 

-, causes of, Psych. 87 

-» glioma of, metastatic, cases recorded, Obst. 104 

-, histological examination, complete, why difficult, Psych. 83 

-, human, normal, histology of, Psych. 67 

-, parts of, credited with function of secretion, Psych. 66 

-, right, metastatic glioma (neuro-epithelioma) of, in child aged 3 (Cuthbert Lockyer), 

Obst. 102 

-, showing structure of round-celled sarcoma, Obst. 103 ; 

Ophth. 19, 20 
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Ovary, tumours of, discovery duriDg pregnancy, Obst. 49 

Ovum and follicle of rabbit, kinds of degeneration affecting, Psych. 85 

-, fertilized, embedded in blood-clot between tube and ovary, Obst. 179 

Owen, percentage of bilateral gliomata of retina, quoted, Ophtb. 14 

Oxidation and reduction theory of feherapeusis, case of mercurial poisoning cured by intramine 
illustrating (J. E. R. MoDonagh), Derm. 88 
Oxygen, air in Rovsing bag poor in, Anaesth. 8, 9 

-bubbles, syringing of wound with peroxide of hydrogen, producing, Electr. 19 

-, danger of want of, in anaesthesia, Aneesth. 14 

-, free supply during anaesthesia, importance, Aneesth. 15 

-, injection into tissues as remedy against gas gangrene, R.S.M. Lect. 2, 4 

-in ether anaesthesia, percentage inhaled in relation to cyanosis, Antesth. 15, 1G . 

-, lack of, withstood better by children, Anaesth. 7 

-, with ether vapour, in abdominal operations, Anaesth. 33 

-, see also Nitrous oxide gas and oxygen 

Ozaena and atrophic rhinitis, distinction between, Laryng. 14, 16 

-, International Collective Investigation of, Laryng. 15 

-, relationship to tuberculosis, Laryng. 8-16 

-, vaccine treatment of, Laryng. 15 

-, see also Rhinitis , atrophic 

Ozanam, J. A. F., association of encephalitis with epidemic catarrh, quoted, Epid. 20, 21 


Paget, Sir James, malignant tumours arising in members of cancerous families affecting 
different organs, quoted, Path. 47 

Paget, Miss Rosalind. —Discussion on need for improvement in the care of pregnant 
women, Obst. 77 

Pain, avoidance, in removal of adenoid growths, Laryng. 3, 4 

-following injoction in mandibular anaesthesia, causes of, Odont. 28 

-in leg following wound in thigh, electrical treatment, Electr. 58 

-of malignant disease, increased dosage of morphia to relieve, Laryng. 3 

-, relief by application of constant current, Electr. 58, 60 

-, value of X-rays in allaying, Electr. 55 

Painter and Erving, osteo-arthritis of knee following injury complicated by endarteritis 
obliterans, Electr. 106 

Palate, soft, adherent, case (G. W. Dawson), Laryng. 100 

-, Wassermann reaction positive in, Laryng. 100, 101 

-, treatment, Laryng. 100, 101 

-, and uvula, lupoid tuberculosis of pharynx affecting, in boy aged 8 (Irwin Moore), 

Laryng. 84 

Palms, fixed erythema of, case (H. G. Adamson), Derm. 57 

Palsy (pressure) of external popliteal nerve (right) accompanying paraplegia in flexion, in 
spinal injury, case, Neur. 37 
Panacea contained in “ Secretum Secretorum,” Hist. 94 

-, idea of, connexion of alchemy with, Hist. 93, 94 

-, origin of, Hist. 93, 94 

-, date of, Hist. 157, 158 

-, mediaeval (R. Stoele), Hist. 93 

Panaceas (medical compendium, scientific encyclopedia, twelfth century), text, Hist. 142 ; 

partial translation and commentary, Hist. 157 
Pancreas in fatal case of slight jaundice iu munition worker, post-mortem appearances, 
R.S.M. Discussion 60, 61 

-- in fatal cases of severe jaundice in munition workers, microscopical appearances, 

R.S.M. Discussion 58 


, post-mortem appearances, R.S.M. Discussion 50 
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Pancreatitis, acute haemorrhagic, simulated by malaria, case, Med. 42 
Pan-hysterectomy, case of, prevention of post-operative tympanites following, Obst. 145 
Pan-Russian Institution for the care of maternity and child welfare, founding of, Obst. 72 
Panton, P. N. — Discussion on toxic jaundice in munition workers, R.S.M. Discussion 44 
Papillomatous or warty growths following primary ecthyma, Derm. 131 
Pappataci fever and dengue, resemblance between, Med. 54 

-and incipient typhus, diagnosis between, Med. 53, 54 

-, appearance of fauces in, Med. 53 

-, common occurrence of, over Balkanic and Adriatic zone, Med. 53 

-, erythematous flushing of face and neck in, Med. 53 

Papule, older, in acnitis in Egyptian soldier, pathological changes in, Derm. 33 

-, young, in acnitis in Egyptian soldier, pathological histology, Derm. 29 

Papules in acnitis in Egyptian soldier, distribution of, Derm. 26 
Parachute descent causing ha‘morrhage into middle ear, case, Otol. 51 
Paraffin, liquid, in treatment of eczema, Electr. 102 

-of open wounds, Electr. 100, 101 

-of trench foot, Electr. 101 

-oil, use of, for destruction of nits, Epid. 87 

-, sterilized, use in burns and large superficial wounds, Surg. 58 

Paralysis, abductor, complete, position of cords becoming cadaveric iu, Laryng. SI, 82 

-, double (William Hill), Laryng. 38 

- f with laryngeal stridor, Laryng. 81 

-, prolonged, ending with immobilization of crico-arytamoid joint, Laryng. 81 

——, general, juvenile, with hypopituitarism, case (E. A. Cockayne), Child. 9 

-*-, demonstration of speech inscriptions from case of (E. W. 

Scripture), Child. 10 

-, of insane, histological examination of ovaries in cases of, Psych. 69, 86 

—-- 1 patients with skin gummata do not develop, Derm. 137 

--, precipitation of onset, by the war, cases, Psych. 15 

-, treatment by salvarsan, failure in, Neur. 7 

--, with symptoms of dementia pruecox, Psych. 20 

-, hysterical, from shell shock, methods of overcoming, Bain. 16, 17 

-resulting from shell explosion destroying delicate nerve endings in cochlea, Otol. 5S 

Parameningococcus, Epid. 38 

-, identification, Epid. 38, 39 

Paranoia, form taken in offspring, Psych. 25 

Paraplegia in fiexion, with pressure palsy of external popliteal nerve (right) in injury to spine, 
case, Neur. 37 

-, spastic, benefited by manipulation bath, Bain. 71 

-with sweating below level of lesion, case, Neur. 38 

-ill fracture of spine, case (G. Newton Pitt), Neur. 35 

Parasitic hypothesis of transmission of cancer, Path. 48, 49, 50 
Parasiticide, application in scabies, Derm. 127 

-, without production of dermatitis, Derm. 127 

“ Parasitox,” use for destruction of lice, Epid. 83 
Parathyroid gland, changes in, in dementia praecox, Psych. 89 

-glands, microscopical examination of, in dementia prrecox, case, Psych. 92, 9S 

Paratyphoid and typhoid fever, mixed infoctions in Balkans, Med. 57 

-fever A and B in Balkans, Med. 57 

Par6, A., origin of operation for cataract, quoted, Hist. 22 

Paresis of upper portion of right trapezius muscle in injury to cervical sympathetic following 
retro-pharyngeal abscess, case, Laryng. 116 
Paris area, schools for re-education of disabled soldiers in, list of, Bain. 96 
Parkinson, J. Porter. —Acute pneumonia with hyperpyrexia, followed by heart-block, 
Child. 61 
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Parkinson, J. Porter. —Case for diagnosis, Child. 63 
——, case of diabetes and infantilism, Child. 26 

- 9 discussion on case of ascites of uncertain origin, Child. 23 

-on cyclic vomiting with acetonuria, Child. 58 

Parotid gland, salivary calculi in, associated with cyst-like dilatation of Stenson’s duct, 
Path. 4 

Parr, Thomas, post-mortem examination on, by whom performed, Plist. 34 

Parrots, taste for meat diet acquired by, Hist. 26 

Parrott, A. H., method of injection in local anaesthesia, Odont. 23, 29 

Parsons, J. Herbert.— Discussion on case of pigmented degeneration of retina associated 
with epileptic fits, Ophth. 4 

-, discussion on recurrent glioma of retina, Ophth. 26 

--on retinal signs of arteriosclerosis Ophth. 40 

-on visual disturbances due to occipital injuries, Neur. 33 

Parturition, easy, among women of native races, Hist. 18, 19 

-, herbs said to bo devoured by hinds to aid, Hist. 14, 15 

-in standing attitude among human females, Hist. 18, 19 

-—posture in, among animals, Hist. 19 

-, sarcomatous tumour of left ilium following, and ending fatally, death of patients two 

brothers from abdominal sarcoma, Path. 47, 48 
Patella, right, indirect fracture, with direct fracture of left patella (P. B. Roth), Clin. 11 
Paterson, D. R.—Discussion on atrophic rhinitis and tuberculosis, Laryng. 15 

-, discussion on large choanal polypus removed through mouth, Laryng. 25 

-on laryngofissure for epithelioma of larynx, Laryng. 51 

-on removal of foreign bodies, Laryng. 98 

Paterson, W. B.—Discussion on mandibular anesthesia, Odont. 39 

-, presidential address, Section of Odontology, Odont. 1-7 

Pathology, ante-natal, first work done in, Obst. 46 
-, research in, Obst. 50 

.-, principles of (medical compendium, scientific encyclopedia, twelfth century), text, 

Hist. 138; facsimile of script, Hist. 139 ; partial translation and commentary, 
Hist. 155 

Pathology Committee, Section of Obstetrics and Gynecology, report, Obst. 134 
Paton, Leslie.— Discussion on etiology and treatment of iritis, Ophth. 56 

-, discussion on case of pigmented degeneration of retina associated with epileptic fits, 

Ophth. 5 

-, pigmented plaque in corneo-scleral junction, ? nature, Ophth. 1 

Patterson, Norman. —Discussion on diathermy for cancer of throat, Laryng. 19 

-on removal of foreign bodies, Laryng. 92 

-, epithelioma of the nasopharynx, operation, diathermy, Laryng. 64 

-, pin in bronchiole of posterior lobe of right lung (read for Mr. Hunter Tod), Laryng. 90 

Paucot, H., and Debey re, A., case of ovarian pregnancy, Obst. 180 

Paul’s tube, insertion in ctecum, to prevent onset of post-operative tympanites, Obst. 144-14 
Payne, J. Lewin. —Case of facial restoration by means of a mechanical appliance, Odont. 
17, 40 

Pea lodged in right bronchus, case, Laryng. 88 

Peas impacted in lung, breaking in attempted extraction most dangerous, Laryng. 92 
Pear, dynamographic, Bain. 66, 67 

Pearson, Karl, inheritance of mental and moral characteristics compared with that of 
physical characters, quoted, Psych. 57 
Peat baths in treatment of wounded and invalided soldiers, Bain. 35 

-, use in medical disabilities due to the war, Bain. 43 

Pediculi, accountable for spread of typhus, Epid. 98, 108, 112 
Pediculosis and scabies, resemblance between, Derm. 124 
-, treatment, Derm. 152 
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Pediculus capitis and Pediculus humanus , hybridization of, Kpid. 70 

-» question whether separate species, Kpid. 88 

-, relationship between, Epid. 70 

-—, egg laying, Epid. 63 

-experiments in, Epid. 64 

-, fecundity of, Epid. 65, 66 

—-, immature period of, Epid. 62 

-, length of life, Epid. 66 

-, phototropism in, Epid. 68 

-, see also Nits 

- humanus and Pediculus capitis , relationship between, Epid. 70 

-, egg laying, Epid. 63 

--, experiments in, Epid. 64 

-, fecundity of, Epid. 65 

-, gregariousness of, Epid. 68 

-, immature period of, Epid. 62 

-, importance as disease transmitter, Epid. 61 

-, length of life, Epid. 66 

-, phototropism in, Epid. 68 

■-> proportion of sexes reared from pairs of, Epid. 67 

Pegleb, L. H. Case of nasal fibroma (of the right fossa) with specimen and microscopic 
section, L&ryng. 121 

-, discussion on case of nasopharyngeal fibroma, Laryng. 102 

--on choanal polypus, Laryng. 68 

-on hsematoma (?) of posterior end of inferior turbinate, Laryng. 73 

-on malignant disease of maxillary antrum, Laryng. 62 

-on war injury of nose, Laryng. 23 

Pel-Ebstcin recurrent pyrexial type of Hodgkin’s disease (lymphogranulomatosis maligna) 
case (F. Parkes Weber), Clin. 42 

-» review of literature of, Clin. 50 

- 9 8ee also under Hodgkin"s disease 

Pellagra, factors in causation of, Derm. 46, 49 
Pellitory, knowledge as to use of, how acquired, Hist. 25 

Pelvic level, comparison of standing height of legs bv, in lateral curvature of spine Child 
76, 78 * 

Pelvis, contraction and deformities, discovery during pregnane)*, Obst. 49 

-, fractures of, complicated by gas gangrene, fatal, Surg. 37, 38 

-, wounds implicating, complicated by gas gangrene, dangerous, Surg. 38 

Pembrey, M. S. Discussion on heart failure during operation, heart massage through 
abdominal incision, recovery, AneBsth. 7 

- and Shipway, F. E.—Observations upon the air under masks during ether ansesthesia 

Ansesth. 7 

Penfold, W., heemophilic diplococcus obtained from blood from typhus patients, Epid. 105 

-, Woodcock and Drew, exeystation of Entamoeba histolytica , M.B.L. 2, 7 

Penis, scabies of, Dorm. 124 

Pension boards, deafness pre-existing before shell shock should be stated in reports to 
Otol. 121 

-, reduction of, after re-education, ill-effects of, Bain, 86 

-, no reduction on account of increase of capacity of disabled soldiers, Bain. 85 

Peppermint, oil of, volatilized, inhalation of fumes in relief of coryza, Laryng. 5, 6 
Perchloride, dressings of, following fomentations, in treatment of primary ecthyma among 
soldiers, Derm. 132 

-lotion, strong, in treatment of seborrhoea on body, Derm. 135 

Percussion, auscultatory, practised by birds and other animals, Hist. 32 
Perez’s bacillus, vaccine of, in treatment of ozaena, Laryng. 15 
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Perfusion, revival of human heart by, Aneesth. 7 
Periarteritis in pulmonary syphilis, Med. 28 
Peribronchitis, syphilitic, chronic, case, Med. 26 

Pericranium, wounds of temporal region involving, with labyrinthine deafness, Otol. 92 
Perineuritis in soldiers invalided from front, Bain. 19 

Periostitis and epiphysitis, syphilitic, in one of twins, without other marked signs of syphilis, 
case (H. C. Cameron), Child. 125 
Peritoneal adhesions causing post-operative tympanites, Obst. 154 
-bands, Bain. 22 

-cavity, drainage, in spreading peritonitis, Obst. 153 

Peritoneum and pleurae, malignant disease of, nearly unilateral striae atropkicse in case of, 
Derm. 181 

-, pelvic, decidual reaction on, Obst. 139 

-, wounds of, healing accompanied by localized aseptic peritonitis, Obst. 152 

Peritonitis compared with dermatitis, Obst. 152 

-, diffuse, accompanying post-operative tympanites, treatment, Obst. 151, 152 

- -, caused by tympanites following abdominal operations, Obst. 141, 142 

-spreading, wrongly described as general, Obst. 152 

-, treatment by removal of gangrenous appendix, Obst. 152 

-following tympanites caused by intestinal obstruction, Obst. 153, 154 

-, localized, aseptic, in connexion with healing of wounds of peritoneum, Obst. 152 

-, septic, diffuse, fatal, following removal of inflamed cystic ovary, with formation of 

csecal fistula, Obst. 148 

-, treatment, Obst. 153 

-, intestinal paralysis following, Obst. 147 

-simulated by malaria, case, Med. 43 

-, spreading, always septic but seldom general, Obst. 152 

-, caused by septic infection and followed by tympanites, Obst. 153, 154 

-, progressive, cause of intestinal paralysis, Obst. 153 

Pernet, George. —Case of early mycosis fungoides, Derm. 170 
-, case of iodide eruption, Derm. 117 

-of late congenital syphilis manifestations, Derm. 87 

-of maculo-antesthetic lepra, Derm. 157 

-of morphoeo-selerodermia, Derm. 73 

-of Morvan’s disease (syringomyelia), Derm. 105 

-of cedhme bleu de Charcot , Derm. 108 

-of post-operative elephantiasis of the finger, Derm. 107 

-of severe iodide eruption, Derm. 17 

-, culture of monilia fungus from a case of dermatitis of the feet, Derm. 172 

-, discussion on case for diagnosis, Derm. 55 

-of dermatitis herpetiformis (“hydroa gestationis ’* type), Derm. 104 

-of epithelioma of hand following traumatism, Derm. 81 

-of leucocythaemia cutis, Derm. 5 

-of mercurial poisoning cured by intramine, Derm. 85 

--of oedematous sclerodermia, Derm. 62 

-of psoriasis and lichen atrophicus, Derm. 75 

-of small-spored ringworm in adult, Derm. 80 

-of svringocystoma, Derm. 163 

-on skin diseases and their treatment under war conditions, Derm. 151 

-, histology of lesions of acnitis, quoted, Derm. 39 

Perrow, P.—Note on case of radiography of lower limb with congenital hypertrophy, Path. 71 
Persecution, delusions of, among individuals with foreign or German names, Psych. 9 
Peter Martyr, easy parturition among native races, quoted, Hist. 18, 19 
Peters, E. A., Captain R.A.M.C.—Discussion on warfare injuries and neuroses, Otol. 114 
Petosiris, circle of, from MS. 17, St. John’s College, Oxford, Hist. 121 
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Petrissage fkneading), employment with manipulation bath, Bain. 70 
Pfahl, simultaneous pregnancy in both tubes, quoted, Obst. 97 
Pfeiffer, case of leucocythoemia cutis, quoted, Derm. 4, 51 
Phalangeal joints, anarthrosis of, hereditary (H. Drinkwater), Path. GO 
-, proximal, ankylosis of, hereditary, Path. 65 

Pharmacopoeias of seventeenth century, therapeutic uses of placenta recorded in, Hist. 17 
Pharmacy, primitive, prominent place of food stuffs in, Hist. 27 
Pharyngitis, granular, association with menstruation, Laryng. 4 

-, caused by derangement of gastro-intestinal or utero vaginal tract, Laryng. 1 

Pharynx, lupoid tuberculosis of, in boy, aged 8, affecting soft palate and uvula (Irwin Moore), 
Laryng. 84 

-, blood-count in, Laryng. 85 

-, muscles of, dissection (diagrammatic), Klect. G4 

-, operations on larynx involving region of, protection against infection, Laryng. 56, 57 

Philanthropic agencies, voluntary, for care of pregnant mothers and infants, Obst. G5 
Philip of Tripoli, translation into Latin of “ Secretum Secretorum,*’ Hist. 95 
Phlebotomy, figured in Guy de Chauliac MS., Hist. 77, 78 
Phonautograph method for inscriptions of speech, Laryng. 41 

-of recording speech in cerebral diplegia, Child. 36, 37 

Phosgene, poisonous effects of, Path. 79 

Phosphorated oil, intramuscular injection in malaria, Med. 48 

Phosphorus and tartar emetic combined with quinine in treatment of malaria, prescription 
for, Med. 47 

Photography of macroscopic eye specimens (Lieutenant-Colonel and Mrs. R. H. Elliot), 
Ophth. 7 

Phototropism in lice, Epid. 68 
Phthirius jrnbis, Epid. 61, 6*2 

Phthisis, tuberculosis cutis in patient with (W. Knowslcy Sibley), Derm. 110 
Physical training and treatment of disabled soldiers, continuance till fit for return to military 
service or for commencement of professional re-education, Bain. 83 

-, light, following pool baths for disordered action of the heart in soldiers, Bain. 27 

-treatment and curative manual labour, course of, must be concluded before professional 

re-education begins, Bain. 82 

-, instructors in mechano-thcrapy must be skilled in, Bain. 82 

-, must be combined with vocational re-education of disabled soldiers, Bain. 7G 

-of disabled soldiers, necessity for commencement at early stages, Bain. 82 

-professional re-education in schools for, Bain. 82 

Pigeons, method of inducing change of diet in, Hist. 26 

Pigment granules, blood-vessels of white matter of brain filled with, in case of gas poisoning, 
Path. 79-84 

Pigmentation and acanthosis in cases of cedematous sclerodermia, Derm. 61, 62 

-- and scarring following primary ecthyma, Derm. 131 

-in malaria, Med. 45 

-in von Recklinghausen's disease, Child. 32-34 

-resulting from exposure to radium rays in case of cancer of breast, Electr. 123, 124 

Pillman, Miss E. C.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion 101 
Pin in bronchiole of posterior lobe of right lung (Hunter Tod, read by Norman Patterson), 
Laryng. 90 

Pineal gland, microscopic examination in dementia prsecox, case. Psych: 93, 99 
Pipette, capillary, filled with culture fluid for anaerobic cultivation, R.S.M. Lect. 6 

-, method of filling series of unit volumes of culture fluid separated by bubbles of 

gas into stem of, R.S.M. Lect. 7 

von Pirquet, infection of children of poorer classes with tubercle bacillus, quoted, Derm. 42 
-, tuberculin cuti-reaction, Derm. 40, 41 

Pitt, G. Newton, Major R.A.M.C.—Demonstration of cases, Ncur. 35 
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Pituitary body, colloid of, does not contain iodine, Path. 59 

-, not identical with that of thyroid, Path. 59 

-, dystrophia of, Frohlich type, Child. 141 

-, microscopical examination of, case of, in dementia praecox, Psych. 93, 99 

-, pars intermedia, excess of colloid, in case of myxoedema with confusional insanity, 

Path. 57 

-, excess of colloid, in hypothroidism causing insanity in women, Path. 58 

-, invading pars nervosa, Path. 57 

-, syphilitic leucocytic infiltration of. Child. 14 

-, tumour of, case (H. S. Clogg), Neur. 40 

-, skiagram of skull of patient suffering from, with brief notes of operation and 

result, case (Herbert Tilley), Laryng. Ill 
-extract in control of accidental haemorrhage, Obst. 23, 33, 36 

-fossa, outline of, tracings in three cases of acromegaly and in normal case, Clin. 21 

Pituitrin, administration to minimize fall of blood-pressure in spinal amesthesia, Amesth. 38 

-, in relief of post-operative tympanites, Obst. 156 

Pityriasis rosea, epidemic of, among soldiers, Derm. 136, 151 

-with unusual distribution (J. L. Bunch), Child. 6 

Placenta, devouring of, among domestic animals, Hist. 17, 18 

-, among wild mammals, Hist. 17 

-, human instances, Hist. 16 

-, galactagogue properties of, Hist. 15 

-prsevia in association with spontaneous rupture of uterus, Obst. 135, 137 

-, pressor substances in, Hist. 15 

-, supposed aphrodisiac qualities, Hist. 17 

-, therapeutic uses recorded in pharmacopoeias of seventeenth century, Hist. 17 

Plains of England, greater number of deaths from lightning stroke on, Bain. 46 
Plasters, recipes for (medical compendium, scientific encyclopaedia, twelfth century), text. 
Hist. 137 ; commentary, Hist. 155 
Plasticine, as obturator in protection of hearing, Otol. 56 

Plaut, association of fusiform bacilli and spirilla with sore throat, quoted, Odont. 8 
Pleasants, J. H., malignant disease of liver giving rise to “new growth’* thrombosis of 
inferior vena cava, quoted, Clin. 35 

Pleurae and peritoneum, malignant disease of, nearly unilateral strife atrophicae in case of, 
Derm. 181 

Pleural effusion, unilateral strife atrophica? accompanying, case of, Derm. 181 

-fluid in treatment of inoperable cancer, Clin. 25, 26 

-thickenings and adhesions, treatment by chlorine ionization, Child. 75 

Pleurisy or pleuritic effusion, co-existence with syphilis of lungs, Med. 27, 29 
Pliny, antidotes to snake-bites used by animals, Hist. 29 

-, avoidance of poisonous plants by animals, quoted. Hist. 25 

-, herbs devoured by hinds to aid parturition, Hist. 14, 15 

-, legend relating to hawkweed, Hist. 21 

-to the hippomanes, Hist. 15 

-to use of fennel as eye remedy, Hist. 21 

-, medical uses of echeneis, Hist. 28 

-, origin of art of bleeding attributed to the leech by, Hist. 11 

-of operation for cataract, quoted, Hist. 22 

-, speculations as to source of honey, Hist. 27 

Plotz, pleomorphic bacillus isolated from cases of typhus, quoted, Epid. 103, 115 
Pneumo-dynamometer for measurement of strength of hands, Bain. 66, 67 
Pneumonia, acetonuria accompanying, Child. 55 

-, acute, in adult, complicated by acidosis at outset, Child. 57 

-, with hyperpyrexia, followed by heart-block (J. Porter Parkinson), Child. 61 

-and bronchitis, dry cupping in, Hist. 90 
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Pneumonia and pneumococcic toxemia, association with gas poisoning, Path. 74, 75 
-, contusional, Child. 35 

-, lateral curvature of spine resulting from former attack of, Child. 78 

-, treatment by application of “ dielectric oil,” Electr. 99, 100 

Pneumonotomy, removal of foreign body by, Larvng. 91 

Pneumo-peritoneum, development following removal of ovaries and Fallopian tubes, 
treatment, Obst. 147 

Podalirius, discovery of art of bleeding attributed to, Hist. 5 
Poisonous plants, avoidance by animals, how learnt, Hist. 25, 26 

-eaten by animals with impunity, Hist. 25 

-, honey from. Hist. 27, 28 

Polio-encephalo-myelitis, situation in spinal cord, Derm. 169 
Poliomyelitis, abortive case, Neur. 36 

-and influenza, relationship between, Epid. 32 

-, epidemic, in Sweden, Epid. 32 

-, transmission by healthy carriers, Epid. 19 

-, infective, how set up, Neur. 4 

-, notification of, Epid. 32 

Politzer, typical otosclerosis as described by, Otol. 33 

Pollitt, G. Paton.—C omminuted fracture of the mandible, Odont. 41 

Polyarthritis as sequela of dengue, Med. 55 

Polycythaemia, cardio-pulmonary, secondary, Derm. 15 

-, splenomegalic, Derm. 15 

Polyneuritis, malarial, Med. 34 

-, simulating beri beri, Med. 34 

Polypi of external ear, caution in removal necessary, Otol. 128 

-, removal of, followed by escape of cerebrospinal fluid from ear, Otol. 125 

-, sarcomatous, associated with carcino-sarcoma of uterus, Obst. 83, 84, 87 

Polypoid cyst of external ear proving to be cerebral hernia, Otol. 127 
Polypus, antral, localization, test for, Laryng. 70 
-, antro-choanai, specimen of (W. Jobson Horne), Laryng. 65 

-, choanal, large, removed through mouth in case of suppuration of right maxillary 

antrum (Sir StClair Thomson), Laryng. 24 

-, originating in maxillary antrum, route for removal, Laryng. 69 

-in antrum, specimen (W. Jobson Horne), Laryng. 65 

-* in sphenoidal sinus of child aged 6 (Irwin Moore), Laryng. 65 

-, seat of origin, Laryng. 25 

Pons, examination of, in case of “ shell gas poisoning,” Path. 88 
Pool bath at Command Depot, Heaton Park, Manchester, Bain. 27 

-, immersion in, in cases of disordered action of heart, Bain. 27, 28 

-, in cases of shell shock, Bain. 27, 28 

-in use at Red Cross Clinic, Bain. 83 

-baths, sedative, value of, in treatment of shell shock, Bain. 80 

Poor Law Infirmary midwifery, extinction of, Obst. 67 

Poorer classes, children of, infection with tubercle bacillus at early age, Derm. 42 
-, prevalence of puerperal eclampsia among, Obst. 45 

Popliteal vein, thrombosis of, complicating shell-wound, gas gangrene ; recovery, Surg. 36 
Popoff, micro-organism obtained from blood-cultures from typhus patients, quoted, 
Epid. 103 

Portal fibrosis, see Liver , portal fibrosis of 

Porter, Miss A., method of counting lamblia cysts in stools, M.B.L. 9 

Port Villez, Belgian re-educational school for disabled soldiers at, description of, and trades 
taught at, Bain. 88, 94, 95 

Potassium iodide, administration in diagnosis of pulmonary syphilis, Med. 29 
-in congenital syphilis, with late manifestations, Derm. 88 
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Potato-paring infusion, use for destruction of nits, Epid. 87 
Potions, time for gathering herbs for compounding. Hist. 158 
Pouch, pharyngeal, cases of, Electr. 74, 76 

-, without operation, Electr. 75, 76 

-, commencing to form, and in later stage, Electr. Go 

-, large, left lateral view, Electr. 70, 73 

-, posterior view, Electr. 71, 73 

-, right antero-lateral oblique view, Electr. 72, 73 

-, posterior view, Electr. 69, 71, 72 

-, right anterior oblique view, Ellectr. 66, 67 

-, typical, of medium size, left lateral view, Electr. 68, 70 

Pouches, pharyngeal (N. S. Finzi), Electr. 63-78 

-, differential diagnosis from malignant and fibrous stricture, Electr. 6G, 74, 75 

-, radiographic examination, Electr. 63, 64, 66-70 

-, method used, Electr. 63, 64, 74, 75 

-, screen examination followed by plate examination, Electr. 64 

Powell, Llewelyn.—D iscussion on air under masks during ether anaesthesia, Anoesth. 15 
Power, D’Arcy, Lieutenant-Colonel R.A.M.C.—A revised chapter in the life of Dr. William 
Harvey, 1636, Hist. 33-59 

Prawossud, T. G., case of ectopic pregnancy, ? ovarian, quoted, Obst. 178 
Preening habits of birds, Hist. 12, 13 

Pregnancies and results in 100 cases of mental disease, Psycli. 71-77 

Pregnancy, acute toxaemia of, with acute nephritis and accidental haemorrhage, description of 
specimens, Obst. 22 

-, treatment by Caesarean hysterectomy, recovery 

(C. Oldfield and R. G. Hann), Obst. 17 

-, albuminuria in, as cause of death of foetus, Obst. 51 

-, albuminuric symptoms in, comparison of two cases, Obst. 43 

-, co-incident in each Fallopian tube, Obst. 94 

--- 1 cases of simultaneous bilateral binovular pregnancy, Obst. 94 

-of successive or repeated gestation, Obst. 94 

-, complications of, deaths from, should be reduced, Obst. 73 

-, death-rate of infants during, Obst. 47 

-, diseases discoverable during, Obst. 48 

-, extra-uterine, operation for, examination of appendages on both sides essential, 

Obst. 99 

-, ruptured, case (E. Rouffart, abstract), Obst. 180 

—-, growth of mammary glands during, cause of, Hist. 15 

-, intra- and extra-uterine, co-incident, Obst. 94 

-, medical supervision during, Obst. 49 

-, how to secure, Obst. 49 

—-, multiple, in extra-uterine gestation, classes of, Obst. 94 

-, notification of, Obst. 41, 50, 59, 74 

-, compulsory, advocated, Obst. 41, 42, 74 

-- -- -, deprecated, Obst. 50, 80 

---, instructions from City of Nottingham to midwives with regard to, Obst. 59 

--, opposition to, Obst. 59 

-, effect on booking of midwifery cases, Obst. 77 

--, importance iu arrest of falling birth-rate, Obst. 44 

-, voluntary, Obst. 50, 59 

-i u Huddersfield, Obst. 42 

-, ovarian and uterine, coincident, Obst. 172, 173 

-, decidual reaction of ovary in, Obst. 139 

-, primary (C. Lockyer), Case I, clinical history, Obst. 1G0 ; pathological specimen, 

Obst. 161; Case II, clinical history, Obst. 1G3 ; pathological specimen, Obst. 1G1 
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Pregnancy, ovarian, primary, cases accepted, abstracted, Obst. 167-176 (C. C. Barrows, 167; 
M. Caturani, 175; A. G. Banks, 170; J. Bondi, 168; G. Ghiene, 172; A. E. Giles and 
C. Lockyer, 176; G. S. Graham, 170; T. B. Grimsdale, 172; W. Hannes, 173; 

E. Holland, 169; Robert Kohler, 176; A. W. W. Lea, 167; A. A. London, 171; 

F. J. McCann, 173 ; F. P. Mall, 174 ; C. Oldfield, 174 ; L. Sencert and M. Aron, 174 ; 
E. H. Tweedy, 168 ; VV. A. Verco, 172 ; E. B. Young and L. J. Rhea, 169) 

-not accepted as genuine (abstracted), Obst. 177-180 

-, review of literature (1910-17) (C. Lockyer), Obst. 158, 167-182 

-, type of case formerly passing muster as, Obst. 181, 182 

-—-, tubal, and hsematosalpinx, coincidence, Obst. 99 

-, bilateral, simultaneous, case described (C. Lockyer), Obst. 88 

-(pathological report), Obst. 89 

-■ - ■ —, cases to be excluded from category of, Obst. 94-99 

-, diagnosis, Obst. 99, 100 

--clinically, impossible, Obst. 99 

-test for authenticity of cases, Obst. 95, 100 

-, three cases, Obst. 96, 97 

-, treatment, Obst. 100 

-, successive or repeated, Obst. 95 

-, vomiting of, acetonuria and diaceturia in, Child. 56 

Pregnant women, care of, at Glasgow Maternity Hospital, Obst. 75, 76 

-, co-operation of medical practitioners and midwives in, Obst. 52 

-, direct means to secure improvement in, Obst. 40 

--, disadvantages of overlapping agencies for, Obst. 68 

-, help in, from general practitioners, Obst. 75 

-, from obstetricians, Obst. 75 

-, from Public Health Authorities, Obst. 75 

-, medical, Obst. 65, 66 

---, municipal, Obst. 65, 66 

--, need for improvement in, special discussion on, Obst. 37-80 (Lady 

Barrett, 62; C. Berkeley, 52 ; H. Briggs, 76 : Sir F. Champneys, 78; J. Munro Kerr, 
73 ; L. Krivsky, 70; S. G. Moore, 37 ; Miss R. Paget, 77 ; A. Routh, 44) 

-, neglected at lower end of social scale, Obst. 73 

--, organization for, co-ordination, Obst. 65, 66 

-, relation of medical officer of health to, Obst. 68 

-, voluntary philanthropic agencies for, Obst. 65, 66 

-, educational need of, Obst. 64 

-, health visitors to, Obst. 55, 56, 60 

-, medical supervision of, Obst. 48, 63 

-, importance (A. Routh), Obst. 44 

-, social needs of, Obst. 64 

Preraaternity beds, Obst. 50 

Prescriptions in “ Secretum Secretorum, , ’ Latin text, Hist. 98-101 

-, translation into English of Arabic text, Hist. 98-101 

-, Latin and Arabic, comparative table of, Hist. 105, 106 

-, method of, in Salernitan writings, Hist. 116 

Pressor substances in placenta, Hist. 15 

Prey, attraction to captor by means of perception of movement, Neur. 32 

-, moving, carnivorous animals feeding only on, Neur. 32 

Priapism of malarial origin, case, Med. 45 

Priestley and Haldane, effect of carbon dioxide on respiration, quoted, Ansesth. 13 
Prince, E. M., case of ovarian pregnancy (?) (abstract), Obst. 177 

Pringle, Sir John, “ Observations on the Diseases of the Army in Camp and Garrison, 
reference to parasite of scabies in, Derm. 151 
-. rarity of first edition, Derm. 151 
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Pringle, Sir John, “Observations on the Diseases of the Army in Camp and Garrison,” 
French translation of second edition, Derm. 151 
Pringle, J. J.—Discussion on acquired syphilis in girl aged 8, Derm. 70 
-, discussion on case for diagnosis, Derm. 55, 59 

-of dermatitis herpetiformis (“ hydroa gestationis ” type), Derm. 104 

-of cedematous sclerodermia, Derm. G2 

-of post-operative elephantiasis of finger, Derm. 108 

-on sclerema neonatorum, Derm. 69 

-on skin diseases and their treatment under war conditions, Derm. 151 

-type of sebaceous adenomyoma described by, exhibited in mother and daughter (J. H. 

Sequeira), Derm. 15 

Pritchard, Eric.— Case of chest for diagnosis, Child. 34 (see also “pathological specimens,” 
Ac., below) 

-, discussion on case of diabetes and infantilism, Child. 27 

-of fragilitas ossium, Child. 68 

-_-of supposed intrathoracic neoplasm, Child. 8 

-on lateral curvature of spine, Child. 78 

-on papulo-necrotic tuberculide, Child. 6 

-, pathological specimens, thoracic contents and brain, extensive tuberculous infiltration, 

Child. 73 

-and Bankart, A. S. Blundell.— Caso of oesophageal stricture, Child. 15 

Pritchard, Urban.—C ase of chronic adhesive otitis, myringotomy and partial ossiculectomy, 
Otol. 5 

Proctor, \V. A., two pastes and fluid put up by, for destruction of lice, Epid. 84 
Prognostication of life or death (medical compendium, scientific encyclopaedia, twelfth 
century), text, Hist. 133 ; partial translation and commentary, Hist. 153 
Projectile, situation of, in cases of toxic or oedematous gas gangrene, Surg. 45 

-wounds followed by gas infection or gas gangrene, Surg. 31 

Pronation and supination, instrument for measuring, Bain. 64 
Prose, principal medium of Salernitan medicine, Hist. 116 
Protein, large amount in blood-plasma and lymph, Neur. 9 

Proust and Buquet, review of eighty-two cases of bilateral tubal pregnancy, quoted, Obst. 96 
Prowazek, bodies observed by, in leucocytes from cases of typhus fever, Epid. 105 
Pseudo-leukaemica infantum (von Jaksch’s disease), enlarged spleen in, Child. 97, 98, 99 
Pseudo-meningoeoccus, Epid. 38 
-, identification, Epid. 38, 39 

Pseudo-ptosis in injury to cervical sympathetic following retropharyngeal abscess, case, 
Laryng. 116 

Pseudotuberculoma silicoticum of lip (S. G. Shattock), Path. 6 

- f demonstration of presence of silica in tumour, Path. 11, 12 

-, history of case, Path. 7 

-, microscopical anatomy of, Path. 8, 9 

-, pathogenesis of, Path. 12 

Psoriasis amongst soldiers, Derm. 136 

-and lichen atrophicus, case (W. Knowslcy Sibley), Derm. 74 

-, chronic, disappearance during typhoid fever, Derm. 179 

Psycho-therapeutic treatment of neurasthenia following shell shock, Bain. 22 
Pterygoid muscle, external, Odont. 20 

-, internal, Odont. 19 

Pterygo mandibular fossa, Odont. 19 

Public Health Authorities, duties under provisions of Notification of Births Extension Act 
(1915), Obst. 75 

-, help in care of pregnant women, Obst. 75 

Puerperal eclampsia as cause of accidental haemorrhage, Obst. 32 
-, numerous cases of, among poorer classes, Obst. 45 
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Puerperal mortality, effect of Midwives Act on, Obst. 79 

-under doctors and midwives compared, Obst. 40, 78 

-sepsis, prevention, Obst. 49 

Pulse-rate in cases of toxic jaundice in munition workers, R.S.M. Discussion 81 

-, initial, in wounded, with dilute and non-dilute blood under spinal anesthesia, 

Anaestb. 24 

Punctuale, instrument figured in Bristol Guy de Chauliac MS., Hist. 83, 88 
Pupil, contraction of, with absence of dilatation on shading eye in injury to cervical 
sympathetic following retropharyngeal abscess, case, Laryng. 116 
Purgatives in constipation of gastric type of tri-nitro-toluene poisoning, R.S.M. Discussion 
92, 93 

-in cyclic vomiting with acidosis, Child. 59 

Purging and blood-letting calendar (medical compendium, scientific encyclopaedia, twelfth 
century), Hist. 151, 152 

Purpura and haemorrhages, malarial, Med. 33 ; see also Hemorrhages purpuric 
Pustules in acnitis in Egyptiau soldier, pathological histology of, Derm. 36. 

Pyaemia and septicaemia in gas gangrene of wounds, Surg. 49 
Pyocyancus septicaemia fatal in cases of gas gangrene of thigh, Surg. 54 

-, see also Bacillus pyocya?icus 

Pyodcrmic complications of scabies, Derm. 151 
-, prevention of cross infection in, Derm. 128 

Pyorrhoea alveolaris associated with iritis, age and sex-incidence, Ophth. 45, 46 

-with unilateral optic atrophy, vaccine treatment in, Ophth. 56 

-complicating iritis, Ophth. 45, 51 

-following gonorrhoea, Ophth. 44 

-, frequent cause of iritis, Ophth. 45, 49, 56 

-, demonstration by recovery of micro-organisms from interior of eye, 

Ophth. 57, 58 

-, hidden ulcers of, source of dental infection, Ophth. 49 

-, paths of infection in, Ophth. 49, 50 

-, peri-dental gingivitis distinct from, Odont. 11, 13, 14 

-, prevention of, Ophth. 50 

Pyrethrum, action on bed-bugs and lice contrasted, Med. 51 

Pyrexia accompanying cyclic vomiting in children, Child. 54, 59 

-in cases of toxic jaundice of munition workers, R.S.M. Discussion SI 


Quain, Sir Richard, dry cupping for bronchitis and pneumonia practised by, Hist. 90 

-, view on origin of diseases of thorax, quoted, Laryng. 1, 2 

Quartz lens method of treatment by ultra-violet radiation, Electr. 33 
Quassia chips, use of, for destruction of nits, Epid. 87 

Quinine and colloidal preparations of iodine and silver, solution of, application in peri¬ 
odontal gingivitis, Odont. 11, 12 

-in diseases simulated by malaria, Med. 34-45 

-in dysentery simulated by malaria, Med. 34-45 

-in malaria in Balkamc area, Med. 46, 47 

-combined with arsenic, Med. 47 

-phosphorus and tartar emetic, prescription for, Med. 47 

-, intramuscular and intravenous injections of, Med. 47 

-, principal drug used, Med. 47 

Quintuplets in one Fallopian tube, Obst. 94 

Quiserne, P.—Discussion on the treatment by physical methods of medical disabilities 
• induced by the war, Bain. 3 
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Rabbit, ovum and follicle in, kinds of degeneration affecting, Psych. 85 
Rabbits, dead, growth of bacillus of Welch in, R.S.M. Lect. 17-20 

- f producing foaming liver, R.S.M. Lect. 17-20 

-, devouring of placenta by, Hist. 18 

-of young by, Hist. 18 

-infested by Sarcoptes minor, Derm. 13 

-, intravenous inoculation of bacillus of Welch into, experiments in, R.S.M. Lect. 22 

-, production of iritis in, Ophth. 56 

Rabinowitsch, cocco-bacillus obtained from blood of typhus patients, quoted, Epid. 104 
R&dcliffeand Goldberg, case of glioma of retina, distribution of metastatic growths, Ophth. 14 
Radcliffe Infirmary, Oxford, electro-therapeutic department, cases treated at, Electr. 40 
-, working of, Electr. 38-40 

Radiant heat, treatment by, superiority of manipulation bath treatment to, Bain. 74 

---, value of, in making scar tissue supple, after plastic operation, Odont. 54 

-baths, Bain. 20 

-, blistering due to, how arising, Bain. 39 

-in trench nephritis, Bain. 38 

Radiation absorbed by first layer of skin; unscreened rays (beta and gamma rays) and 
screened rays (gamma rays only), Electr. 128 
-, factor of vulnerability in, Electr. 135 

--, stage of cell-life represented by division, specially vulnerable to, Electr. 135 

Radio-transparency, wound formation causing loss of tissue and leading to, Electr. 18 
Radium, effect of exposure to upon cutaneous nodules of growth in cancer of breast, 
Electr. 124 

-or X-ray tube, various types of rays from, question of effect on cells of tumour in various 

stages of development, Electr. 139, 140 

-therapy, dosage and vulnerability closely related, Electr. 136 

-, dosage in (J. C. Mottram and S. Russ), Electr. 121 

-, ionization chamber employed for, Electr. 125, 126j 

-, use of gold-leaf electroscope in, Electr. 125 

-treatment at Grand Palais Hospital, Bain. 83 

-of rodent ulcer, technique employed in two cases, Electr. 136-139 

-of sarcoma of maxillary antrum, Laryng. 31 

-of contracted scars and eczema, Bain. 83 

Radius, “candle-guttering” on head of, following injury to elbow, Electr. 116, 117, 118 

-, right, infective osteomyelitis of, of staphylococcic origin, case, changes observed under 

X-ray examination, Electr. 77 

-, syphilitic osteomyelitis of, changes observed under X-ray examination, Electr. 84 

Rae, James.— Medical history of the exiled Stuarts, Hist. 59-70 
Rainfall and deaths from lightning stroke, connexion between, Bain. 62 
Ramus, fracture of, treatment, Odont. 5 
Ranula, appearance of mouth in, Path. 4 

-, common occurrence of, in natives of Sudan, Path. 4 

-, due to obstruction of orifice of Wharton’s duct, Path. 4 

Rash, Balkanic, and typhus rash, resemblance between, Med. 49 

-, due to multiple bites of fleas, Med. 49 

-in typhus fever, Med. 49 

Rasbes, papular, in malaria, rarity of, Med. 45 

Rat-bite fever, undulatory pyrexia and cutaneous manifestations of, Clin. 54 
Rats, white, subcutaneous inoculation of bacillus of Welch into, experiments in, R.S.M, 
Lect. 23 

Raynaud’s disease, acrocyanotic type of sclerodactylia (early stage) with commencing 
generalized sclerodermia of face and chest, distinct from, Clin. 17 
von Recklinghausen’s disease, case (J. L. Bunch), Derm. 59 
-, hereditary (neuro-fibromatosis), case (E. A. Cockayne), Child. 33 

8 
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von Recklinghausen's disease, hereditary and familial (J. D. Rolleston), Child. 32 

-, incomplete, Derm. GO 

-, pigmentation in, Child. 32-34 

Recruits, susceptibility to infection by cerebrospinal meningitis, Epid. 23 
Rectum, cancer of, in man aged 29, treatment by abdomino-perineal excision (J. 1*. Lockhart 
Mummery), Proct. 134 

-—, inoperable, results of control over colostomy openings, Proct. 139, 140 

-, operated on, results of control over colostomy openings, Proct. 139, 140 

Rectus muscle, sigmoid and transverse colostomy through, Proct. 141, 144 

-sheath incision in making colostomy opening, value of, Proct. 136, 141, 144 

Red Cross Auxiliary Hospitals for Officers, Brighton, treatment of war medical disabilities by 
physical methods at, Bain. 30-34 

Red Cross Clinic for physical treatment of disabled officers, Brfln. 63, 76 

-, manipulation bath and pool bath in use at, Bain. 83 

-, measurement and record of disablements kept at, Bain. 68 

-, monsuration apparatus in use at, Bain. 63 

Itedlich, A. A., “ The War and the Care of Maternity and Child Welfare,” quoted, Obst. 70 
Reduction and oxidation theory of therapeusis, case illustrating (J. E. R. McDonagh), 
Derm. 83 

Re-education in psychical deafness following shell shock, Otol. 95 

-, physical, less important in cases of loss of a lower limb, Bain. 83 

-, professional, commencement while patient still in hospital, Bain. 84 

-, compulsory aspect discussed, Bain. 85, 86 

-, French and Belgian schools for, course of instruction given at, Bain. 87, 88 

-, ill-effects of any reduction of pension after, Bain. 86 

-, in cases of amputation of upper limb, Bain. 86 

-, iu institute for physical treatment, Bain. 82 

-, Inter-allied Conference for study of, conclusions arrived at, at first meeting, Bain. 82 

-, report on (J. Campbell McClure), Bain, 81-96 

-, translation of resolutions regarding work of Section 1 passed at 

final meeting of, Bain. 90 

---, of wounded and disabled soldiers, Bain. 8, 9, 84 

-, medical supervision in, Bain. 9 

-, physical training and treatment of disabled soldiers must be continued till and 

concluded before commencement of, Bain. 82, 83 

-, schools for, with workshops, should be attached to hospitals for neurasthenia and 

amputation cases, Bain. 85 

-, should bo of nature best adapted to capacities and inclination of disabled men, 

Bain. 85 

-departments for soldiers at Granville CanadianiHospital, Ramsgate, Bain. 14 

Reflector method of treatment bv ultra-violet radiation, Electr. 33 

Reflex, exaggerated auditory motor or jump (so-called hyperacusis), following shell shook, 
Otol. 116 

Refraction, errors of, correction benefiting recurrent iritis, Ophth. 54, 58 
Refuse, collecting of, at base camps, Epid. 16 
Regimen Sanitatis of Salerno, Hist. 94 

Relapsing fever and typhus, frequent co-existence of, Med. 50 

-, common occurrence in Serbia in 1915, Med. 51 

-in Balkans, mortality from, low, Med, 52 

-, treatment, Med. 52 

-, mortality from, compared with that of typhus, Epid. 118 

-, spirochaete of, hosts of, Epid. 114 

-, transmission, Epid. 115, 116 

Relaxation splints combined with electricity, war injuries suitable for treatment by, 
Electr. 52 
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Remedies, and diseases for which appropriate (medical compendium, scientific encyclopaedia, 
twelfth century), text, Hist. 142 ; partial translation and commentary, Hist. 157 
Renal affection, acute and severe, association of, with accidental haemorrhage in acute 
toxaemia of preguancy, Obst. 21 
Research in ante-natal pathology, Obst. 50 
Resonators, use in cases of total concussion deafness, Otol. 91 
Respiration, artificial, of no value in absence of circulation, Anaesth. 7 

-, effect of carbon dioxide on, Anaesth. 13, 14 

-of various percentages of ether upon, Anaesth. 14 

-, greater depth than necessary during anaesthesia, effects, Anaesth. 14 

Respiratory centre, over-stimulation of, Anaesth. 14 
-system, diseases of (malarial), Med. 43 

-, diseases of, treatment at electrical department of St. Bartholomew’s Hospital, 

Electr. 90 

Rest in bed in treatment of toxic jaundice, R.S.M. Discussion 91 
-in concussion deafness, Otol. 54 

Retention cyst of nasal floor (Irwin Moore), Laryng. 31, 32 
Retina, appearances in, in cases of heart failure, Ophth. 40 

-, blood-vessels of, pitfalls in diagnosis between arteriosclerosis and increased blood- 

pressure, Ophth. 39, 40 

-, examination under artificial raising of blood-pressure, Ophth. 38, 39 

-, appearances seen in retina under, Ophih. 40 

-, height of blood-pressure determinable from observation of, Ophth. 39 

-, sclerosis of, four cardinal signs of, Ophth. 35, 37 

-, disparity between sensation received from two halves of, due to occipital injury, 

Neur. 16 

-, glioma of, bilateral, with multiple metastases (Frank E. Taylor- and Norman B. B. 

Fleming), Ophih. 13-20 

-, recurrent, cases (Arnold Lawson), Ophth. 21; (William C. Rockliffe), Ophth. 24 

-, sites of metastases, Obst. 104 

-, pigmented degeneration of, associated with epileptic fits, case of (F. E. Batten), Ophth. 3 

-, accompanied by night-blindness, Ophth. 5 

--, questiou of separation of cases from those of 

amaurotic family idiocy (Tay Sachs type), Ophth. 4, 5 
Retinal arterial disease, with miliary aneurysms and exudates, case (Norman B. B. Fleming), 
Ophth. 5 

Retinitis pigmentosa and maculo-cerebral degeneration, possible relationship between, 
Child. 102 

-, ophthalmoscopic appearances, Child. 102 

-, syphilitic, more frequent in acquired syphilis, Ophth. 5 

-, rare in congenital syphilis, Ophth. 5 

Retroperitoneal form of Hodgkin s disease, diagnosis difficult, Clin. 47, 51 
Retropharyngeal abscess, injury to cervical sympathetic, unusual complication following 
operation by external route (Irwin Moore), Laryng. 115 
Retzius, morphology of cerebral sulci, quoted, Psych. 22 

-, statistics as to male and female cerebral hemispheres, quoted, Psych. 60 

Reverdin, case of woman devouring placenta, quoted. Hist. 16 
Rhea, L. J., and Young, E. B., ovarian pregnancy, report of a case, Obst. 169 
Rheumatic manifestations in invalided soldiers, treatment, Bain. 36 
Rheumatism, acute, and iritis, question of connexion between, Ophth. 53 
—— and status catarrhalis, relation between, Child. 139 

-(trench) benefited by mineralized baths, Bain. 41 

Rhinitis, atr >phic, and ozaena, distinction between, Laryng. 14, 16 

-, and tuberculosis, cases and specimens illustrating work on (Dan McKenzie 

and others), Laryng. 8 
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Rhinitis, atrophic, and ozsena, in sisters, acid-fast bacilli absent, Wassermann reaction 
positive (Dan McKenzie), Laryng. 9 

-, relationship to tuberculosis, Laryng. 8-16 

-, specimens of (Wyatt Wingrave), Laryng. 10 

-, cultivation, Laryng. 11, 12 

-, discharge, nature of, Laryng. 10, 11 

-, staining methods, Laryng. 11 

-, histological changes, Laryng. 10 

-, inoculation tests, LaryDg. 12 

---, treatment with tuberculin, cases of (Dan McKenzie and John MacKeith), 

Laryng. 8 

Rhinotomy, lateral (Moure’s operation), case of round-celled sarcoma of right maxillary 
antrum, ethmoid and nasal cavity shown two months after (Sir StClair Thomson), 
Laryng. 58 

-for carcinoma of right maxillary antrum (Irwin Moore), Laryng. GO 

-for epithelioma of left maxillary antrum and left ethmoid, case shown 

four years after (Sir StClair Thomson), Laryng. 57 

-for sarcoma of right maxillary antrum (Irwin Moore), Laryng. 29 

Ricketts and Wilder, experimental immunization against typhus fever, Epid. 106, 107 
Rickettsiaprowazekei, bodies found in lice from cases of typhus fever, Epid. 109, 115 
-, development in lice, Epid. 109 

Riddoch, George, Captain R.A.M.C.—On the relative perceptions of movement and a 
stationary object in certain visual disturbances due to occipital injuries, Neur. 13 
Rifle grenade, bursting of, injury of left ear due to, Otol. 76; photomicrographs of sections 
showing, Otol. 79-83 

Rigby, Huoh, Colonel A.M.S.—Discussion on anesthetics at a casualty clearing station, 
Anaesth. 36 

Rig-Veda, number of drugs mentioned in, Hi6t. 4 
Ringer's fluid, value as physiological saline solution, Neur. 8 

-, Locke’s modification, Neur. 8 

---, cerebrospinal fluid same as, Neur. 9 

- 9 preservation of living structures in, Neur. 8 

Ringworm, small-spored, of scalp in adult, case (E. G. Graham Little), Derm. 79 
-, see also Beard ringworm ; Groin ringworm 

Roberts, C. Hubert.—C alcified fibroid which caused complete axial rotation of the uterus, 
Obst. 109 

-, curious degeneration of a cervical tumour, Obst. 106 

-, discussion on large vesical calculus removed through vesico-cervico-vaginal fistula, 

Obst. 12 

-on post-operative tympanites, Obst. 156 

-, large ureteral calculus removed by abdominal section, Obst. 3 

Robertson, remission following transfusion in case of pernicious amemia, accompanied by 
diminution in urobilin excretion, quoted, Therap. 3 
Robertson, Miss Muriel.—R ecent researches into the *etiology of typhus, Epid. 95-118 
Rocha Lima, bodies resembling bacteria found in lice from cases of typhus fever, Epid. 108 
Rockliffe, William C.—Discussion on recurrent glioma of the retina, Ophth. 24 
Roddie, J.—The manipulation bath (communicated by Dr. J. Campbell McClure), Rain. 70 
Rodent ulcer, cystic, of ear and cheek (E. G. Graham Little), Derm. 159 

-, multiple, possibly of sweat gland origin, case (H. G. Adamson), Derm. 11 

-of scalp treated by diathermy, case (E. P. Cumberbatch), Electr. 1 

-, radium treatment, technique employed in two cases, Electr. 136-139 

Roll, G. Winfield.—C ongenital pigmentation of the optic disk, Ophth. 1 

Rolleston, H. D., C.B., Surgeon-General R.N.—Cause of cardiospasm, quoted, Med. 12, 13 

-, discussion on primary sarcoma of liver, Clin. 35 

-on toxic jaundice of munition workers (summary), R.S.M. Discussion 102 
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Rolleston, H. D., C.B., Surgeon-General R.N. — Stria* .atrophica* more numerous on one 
side of trunk associated with malignant disease of pleuree and peritoneum, quoted, 
Derm. 181 

Rolleston, J. D.—Discussion on case of fragilitas ossium, Child. 70 

-, discussion on case of precocious sexual development, Child. G7 

-on fuso-spirillary peridental gingivitis, Odont. 15 

-, hereditary and familial von Recklinghausen’s disease, Child. 32 

-, persistent hereditary oedema of the legs (Milroy’s disease) in mother and daughter* 

Clin. 39 

Root canals, infection in dental sepsis by way of, Ophth. 49 

Rose, F. A.—Carcinoma of the floor of the mouth treated by diathermy, Laryng. 74 

-, discussion on atrophic rhinitis and tuberculosis, Laryng. 14 

-on double abductor paralysis, Laryng. 39 

---on large choanal polypus removed through mouth, Laryng. 25 

-on laryngo-fissure for epithelioma of larynx, Laryng. 51 

-on lupoid tuberculosis of pharynx affecting soft palate and uvula, Laryng. 86 

-on malignant disease of maxillary antrum, Laryng. 62 

-, hcematoma (?) of the posterior end of the inferior turbinate, Laryng. 73 

Roth, Paul B., paptain R.A.M.C.-—Case of enlargement of the lower jaw (? leontiasis ossea), 
Clin. 7 

-, case of indirect fracture of the right patella and direct fracture of the left patella, 

Clin. 11 

-, discussion on case of fragilitas ossium, Child. 68 

-on lateral curvature of spine, Child. 78 

Rothera’s reaction for acetone in urine, Child. 50, 51 
-—, when valuable, Child. 52 

Rouffart, A., case of ruptured extra-uterine gestation (abstract), Obst. 180 
Routh, Amand. —Discussion on concealed accidental haemorrhage, Obst. 31 
-, discussion on post-operative tympanites, Obst. 156 

-, importance of getting a pregnant woman under medical supervision and affording her 

the necessary treatment, Obst. 44 
Rovsing’s bag, air poor in oxygen, Aneesth. 8, 9 

-mask, air under during ether aneesthesia, Anrosth. 8 

-, analyses of air during ether administration with, Aneesth. 8 

Row, R. W. Harold, and Cropper, J. W.—Method of concentrating entamoeba cysts in 
stools, M.B.L. 1 

Rowlett, A. E.—Mandibular anaesthesia, Odont. 18-40 

Rowntree, Cecil, Captain R.A.M.C.—Discussion on trauma in aetiology of arthritis, 
Electr. 119 

Royal Bath Hospital (Harrogate), treatment of wounded and invalided soldiers at, Bain. 34, 35 

- College of Physicians, London, committee’s recommendation as to posterior basal 

meningitis, Epid. 31 

-Mineral Water Hospital, Bath, treatment at, of soldiers disabled in thejwar, Bain. 19 

Rubber bag, distensible, use in dilatation of cardia in oesophagectasia, Med. 18 
Rubbish heaps, cardboard or wooden boxes on, flie9 harboured by, Epid. 14 
Rubin, I. C., 4 * Specimen of primary ovarian pregnancy ” (abstract), Obst. 177 
Rural districts, residence in, value in neurasthenia, Bain. 23, 24 
Rusconi and Bizzozzero, case of metastatic glioma of ovary, Obst. 104 
Russ, C., movement of bacteria during application of constant current, quoted, Electr.f58 
Russ, S., and Mottram, J. C.—Contribution to the study of dosage in radium therapy* 
Electr. 121-142 

Russel, Major, “ psychogenetic ” shell shock/quoted, Bain. 15 

Russell, J. S. Risien, Captain R.A.M.C. — Case of labyrinthine deafness and vertigo* 
Neur. 44 

Russia, care of pregnant women in, legislative action, Obst. 71 
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Russia, central provinces of, decrease in birth-rate and death-rate, Obst. 71 

-, child welfare in, societies promoting, Ob*t. 71 

-, lying in hospitals in, extension of, Obst. 72 

-, midwives in, number of, and number needed, Obst. 72 

-, European, miscarriages in, Obst. 71 

-, stillbirths in, Obst. 71 


Sacral extraperitoneal method in removal of large “date-stone ” ureteral calculus, Obst. 5 
Sacrifices, blood letting connected with Hist. 12 

Safety-pin, removal of, with Mosher's cesophagoscope, case, Laryng. 88 

St. Bartholomew's Hospital, electrical department of (E. P. Cumberbatch), Electr. 87 

-, diseases treated at, Electr. 88-90 

St. Isidore of Seville, contributor to med>cal literature, Hist. 109 

St. John's College, Oxford, scientific encyclopedia of twelfth century in MS. 17, at, Hist. 117 
St. Maurice-on-Seine, re-educational school for disabled soldiers, rules and daily routine of, 
Bain. 91, 92 

-, work of, Bain. 88, 91 

S&is8i*s T-shaped suctioo tubes, use in wounds with gas infection, Surg. 58 
Salernitan medical literature, Med. 109, 115 

-, characteristics of, Hist. 115 

-, herbal remedies in. Hist. 116 

-, source of, Hist. 115 

-medicine, characteristics of, Hist. 115-117 

-, influence on Anglo-Saxon medical literature, Hist. 115, 157-160 

Salerno, “ Regimen Sanitatis” of, Hist. 94 
Salioeto, see William of Saliceto 

Salicylates, colour-reaction of urine in cases under treatment by, Child. 52, 58, 59 
-in urine, test to distinguish from diacetic acid, Child. 52, 58, 59 

-, presence of acetonuria and diaceturia in diseases for which salicylates are given, Child. 52 

Salioylic iocs, gunshot wound in leg treated by, Electr. 60 

Saline fluid, centrifugalization for precipitation of entamoeba cysts, M.B.L. 3, 5, 8, 9 

-, hypertonic, flushing cavity with, after excision of iufected shoulder- and elbow-joints, 

Surg 114 

-, purgative, in toxic jaundice, R.S.M. Discussion 91 

- solution, hypertonic, combination with hypochlorites in treatment of wounds, Surg. 25 

-, normal, best agent for emulsification of fajees, M.B.L. 4 

-, physiological, liiuger’s fluid, ideal form of, Neur. 8 

- solutions, normal and hypertonic, administration during operations at casualty 

clearing stations, Ansesth. 34, 35 

-, superiority of antiseptics over, in sterilization of wounds, Surg. 26 

Salisbury, outbreak of cerebrospinal meningitis at (1914-15) (M. Greenwood), Epid. 44-55 

-, families in which occurring after inoculation of 10 per ceut. 

population, Epid. 53 

-, fate of contacts, inoculated and uninoculated, Epid. 51, 52 

-, monthly distribution of cases, compared with records for troops on 

Salisbury Plain, Epid. 45, 46 

-Plain district, monthly distribution of cases of cerebrospinal meningitis among troops 

in, Epid. 45 

Saliva, see Calculi , salivary 

Salivary gland, cysts of; occurrence of, in native woman of Sudan, Path. 4 
S almond, R. W. A.—Changes observed in cases of osteomyelitis, Electr. 77 
Salt, common, takiug large quantities with food, contributory cause of cancer of throat, 
Laryng. 17 

Balvarsan, administration in locomotor ataxy, why discontinued, Neur. 7 
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Salvarsan and tartar emetic in relapsing fever, Med. 52 

-, solution of, painting gums with, in periodontal gingivitis, Odont. 11, 15 

-, suppository method of injecting, Laryng. 119, 120 

-, treatment by, of late syphilis of nervous system, cause of failure, Neur. 7 

Samuel, H. C.—Case of acquired syphilis in a girl, aged 8, Derm. 69 
Sanitary companies, duties of, Epid. 2 

-(First and Second London), formation of, Epid. 1 

-, ranks authorized in, Epid. 2 

-sections, composition of, Epid. 2 

Sano, P.—Morphological investigations upon the convolutional pattern of relative brains in 
man, Psych. 21-64 

Sarcoma and carcinoma, conditions under which not equally vulnerable, Electr. 136 

-, simultaneous occurrence in different organs or in one organ, Path. 48 

-, uterus containing (J. P. Hedley), Obst. 81 

-, glioma of retina not regarded as, Ophth. 26 

-mistaken for myoma, supravaginal amputation of uterus for (G. Blacker), Obst. Ill, 

130, 133 ; (H. R. Spencer), Obst. 112 

-, multiple idiopathic haemorrhagic (Kaposi), (P. Parkes Weber), D9rm. 19 

-of ethmoid and superior maxilla in man, aged 39 (H. J. Banks Davis), Laryng. 76 

-of right maxillary antrum, removal by lateral rhinotomy (Moure’s operation), (Irwin 

Moore), Laryng. 29 ; microscopical report on, Laryng. 31 

-, round-celled, cervical tumour with curious degeneration pronounced as, Obst. 109, 134 

-, of mediastinal lymphatic glands and mediastinum in mouse fed with mouse- 

cancer, Path. 38, 39, 46 

-, of right maxillary antrum, ethmoid and nasal cavity, two months after Moure’s 

operation (lateral rhinotomy) (Sir StClair Thomson), Laryng. 58 

-, structure of, shown in secondary tumour of ovary from case of bilateral glioma of 

retina, Ophth. 19, 20 

Sarcomatous intra-thoracic growths, Child. 8 

-polypi in association with carcino-6arcoma of uterus, Obst. 83, 84, 87 

-tumour of left ilium following parturition, and ending fatally; death of patient’s two 

brothers from abdominal sarcoma, Path. 47, 48 
Sarcoptes minor, animals infested by, Derm. 13 
Sassafras oil as insecticide, Epid. 77 

-, use of, for destruction of nits, Epid. 87 

-, value of, for destruction of lice, Epid. 83 

Satterlee and Hooker, use of paraffin lined apparatus in transfusion of blood, Therap. 13 
Savill, Mrs.—Discussion on origiil of electric currents led off from human body, especially 
in relation to “ nerve leaks,” Electr. 101 

-, discussion on skin diseases and their treatment under war conditions, Derm. 154 

-, X-ray appearances in gas gangrene, Electr. 4 ; Surg. 30 

8awdon, F. R., Captain G.A.M.C.—Discussion on treatment by physical methods of medical 
disabilities induced by the war, Bain. 42 

Saybb, Miss Ettie.—D iscussion on electrical treatment of war injuries, Electr. 61 
8cahies, acarus difficult to find in, Derm. 128 

-, admissions to army hospital for, Derm. 125, 126 

-among Belgian soldiers at commencement of war, Derm. 122 

-and pediculosis, resemblance between, Derm. 124 

-, boils or impetigo, analysis of 1,000 cases diagnosed as, Derm. 126, 127 

-, complications, Derm. 124 

-, pyodermic, Derm. 124, 125 

-common, Derm. 128, 151 

-, prevention of cross infection in, Derm. 128 

-, diagnosis, difficulties in, Derm. 124, 150, 156 

-, how acquired, Derm. 124, 125 
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Scabies, impetigo in association with, Derm. 1*28, 151, 154 

-in British Armv during the war, Derm. 123 

-in French Army, lessening of, Dorm. 123 

-in soldiers, causes of, Derm. 125, 153, 154 

-, treatment of, Derm. 127 

--at divisional bathing centre. Derm. 153 

-at stations for each army corps, Derm. 123, 153 

-by application of parasiticide, Derm. 127 

--bv beta-naphthol and balsam of Peru, Derm. 152 

---by sulphur fumigations (Lieutenant-Colonel John Bruce), Derm. 89, 152, 

153, 154 

-, objections to, Derm. 94, 156 

-ointment after hot bath, Derm. 95, 127 

-by zinc ionization, Derm. 154. 15G 

--, removal of acarus and ova in, Derm. 94, 95 

--, supervision difficult, Derm. 151 

-, infection, sources of, Derm. 125 

-of penis, Derm. 124 

-, parasite of. early mention, Derm. 151 

-, period of incubation, Derm. 151 

Scalp, removal of tri-nitro-tolueno powder from roots of hair on, R.S.M. Discussion 40 

-, rodent ulcer of, treated by diathermy, case (E. P. Cumber batch), Electr. 1 

-, small-spored ringworm of, in adult, case (E. G. Graham Little), Derm. 79 

Scapula, congenital elevation, bilateral (Sprengcrs deformity) in two brothers, Child. 107-116 
Scar, depressed, method of avoidance of formation in case of shrapnel wound of mandible, 
Odont. 49 

Scars, contracted, radium treatment of, Bain. 83 

Scar tissue following plastic operation for gunshot injury of face, how rendered supple, 
Odont. 54 

Scarificator, part of cupping apparatus, Hist. 91 

Scarlet fever, in girls, occurrence of stria? atrophica* over buttocks after, Derm. 179, 180 
Schafer, Sir E. A., colloid of pituitary gland, quoted, Path. 57, 59 

-, pituitary gland in myxeedema, quoted, Path. 53 

Schamberg, histology of lesions of aenitis, quoted. Derm. 39 
Schamberg’s disease, case of (H. G. Adamson), Derm. 7 
-, clinical report, Derm. 7, 8, 9 

-, microscopical appearance of sections from, Derm. 9 

-. general features of, Derm. 10 

Schkllinc, G. —Discussion on fuso-spirillary peri-dental gingivitis, Odont. 14 
Schimmelbuseh mask for “open other ” anesthesia, Anaesth. 9, 10 
Schools, re-educational, for disabled soldiers in Paris area, list of, Bain. 96 

- - - -, with workshops, necessity for, in connexion with military hospitals, 

Bain. 85 

-(French and Belgian), work of, Bain. 87, 88 

Schrotter’s tubes, dilatation by, in relief of laryngeal stridor due to chronic osteo-arthritis 
(J. Dundas Grant), Laryng. 79 

Schunk, C. A., most efficient sources of ultra-violet radiation, quotod, Electr. 35 
Schuster, E., “Hereditary Resemblance in the Tissues of the Cerebral Hemispheres,” 
quoted, Psych. 22, 56 

Sciatica, treatment by application of carbon lamp. Bain. 3 

---by continuous galvanic current, Bain. 34 

-by diathermy, Electr. 45 

-by manipulation bath, Bain. 70 

Science, modern, method of mediaeval natural philosophy, contrasted with that of, Hist. 122 
Scissors used in iridectomy, Ophth. 47 



Index 


CXXl 


Sclera, operation of evisceration of, speculum for use in (A. C. Hudson), Ophtli. 6 
Sclerema neonatorum, case of (J. H. Stowers), Derm. 08 
-, prognosis, Derm. 69 

Sclerodactylia (early stage), acrocyanotic type of, with commencing generalized sclerodermia 
of face and chest (F. Parkes Weber), Clin. 10 

-, with commencing generalized sclerodermia of face and chest, distinct from 

Raynaud’s disease, Clin. 17 

Sclerodermia and dermato-myositis, combined occurrence. Derm. 81. 3‘2 

-, circumscribed (morphoea), in child (J. H. Stowers), Derm. 20 

-, dermato-myositis distinct from, Derm. 31 

-, generalized, Child. 30 

--, commencing, of face and chest in acrocyanotic type of sclerodactylia (early stage) 

(F. Parkes Weber), Clin. 16 

-, described as myositis, Child. 32 

-, prognosis, Child. 30 

-, localized, Child. 30 

-, cedematous, case of (J. M. H. MacLeod), Derm. 60 

-, with acanthosis and pigmentation, Derm. Gl, 62 

-, treatment, Derm. 6*2 

-with extracts of ductless glands, Derm. 62 

Sclerosis, disseminated, malarial condition simulating, Med. 37 

-, speech analysis in, Child, 46 

-of retinal vessels, four cardinal signs of, Ophth. 35 

Sclerotics, blue, association with brittle bones, Child. 70 

-, yellowness of, in munition workers, R.S.M. Discussion 101, 102 

Scotch douche in shell shock, Bain. 43 

Scotfr, S. Gilbert.—D iscussion on study of dosage in radium therapy, Klectr. 139 
Scott, Sydney.—A nother case of translabyrinthine drainage fcr streptococcal lepto¬ 
meningitis, with recovery, Otol. 132 
-, case of malignant disease of the ear, Otol. 45 

-of squamous-celled carcinoma of the external auditory meatus and tympanum in a 

young woman aged 22, Otol. 129 

-, discussion on case of chronic adhesive otitis, myringotomy and partial ossiculectomy, 

Otol. 5 

-on cerebrospinal fluid escaping from ear for twelve months, Otol. 127 

-on warfare injuries and neuroses, Otol. 112 

Scripture, E. W.—Case of speech without the use of the larynx, Laryng. 41 

-, demonstration of speech inscriptions from a case of juvenile general paralysis, with 

hypopituitarism, Child. 10 

-, inscriptions of speech in cerebral diplegia, with indications of a new method of treatment, 

Child. 36 

Sea voyagers, mental disorders in, following fear of submarine attacks, cases of, Psych. 15 
Seborrhoea, impetiginized form of, and impetigo contagiosa, resemblance between, Derm. 135, 
149 

- 1 failure of antiseptics in treatment of, Derm. 135, 150 

- f prevalence among civilians, Derm. 150 

-in soldiers, Derm. 133 

-, case of, Derm. 133 

-due to badly-fitting caps, Derm. 153 

-, types of, Derm. 134, 146-149 

-, liability of patients suffering from, to secondary bacterial infections, Derm. 134 

-, treatment, Derm. 185 

-on body, Derm. 135 

-on face, Derm. 135, 150 

-, remedies employed in, must come into immediate contact with skin surface, 

Derm. 135 
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Seborrhoea, treatment, tonic, Derm. 135 
“ Secretum Secretorum, ,, origin of, Hist. 94 

-, panacea contained in, Hist. 94 

-, prescriptions in. Hist. 97 

-, Latin text, Hist. 98-101 

-, therapeutic applications, Hist. 97, 98 

--—, translation into English of Arabic text, Hist. 102-104 

-, text edited by Roger Bacon, Hist. 95 

-, translators of, Hist. 94, 95 

-into Latin, Hist. 95 

Sedative pool bath, treatment by, Bain. 76 

-treatment (hydrological) of disabled soldiers, Bain. 78 

Selous, Captain, effect of bullet striking limb at short range, quoted, Electr. 40 
Semicircular canals, microscopical examination of, after injury by bursting of rifle grenade, 
Otol. 78; by shell explosion, Otol. 75, 85 
-after direct injury by shrapnel, Otol. 6G 

-of left ear, in otosclerosis in association with otitis media, microscopical examination, 

Otol. 17 

-of right ear in fracture of cranial base, microscopical examination, Otol. 31 

-in otosclerosis, associated with otitis media, case, Otol. 9 

-, microscopical examination, Otol. 9 

Semilunar cartilage, displacement, long-standing, with early osteo-arthritis of knee-joint, 
Electr. Ill 

Semon’s law, Laryng. 81, 82 

Sencert, L., and Aron, M., case of ovarian pregnancy, Obst. 174 

Sensation, dissociation of, in case of syringomyelia (Morvan’s disease), Derm. 106, 107 
-, disturbances of, visual defects resembling, Neur. 31, 32 

-, inchoate mass of, differentiation proceeds with differentiation of projicient sense orgaus, 

Neur. 34 

Sensitization, human, Derm. 43 

Sepsis, amount of, determining treatment of gunshot injuries of shoulder- and elbow joints, 
Surg. 112 

-, cause of iritis, Ophth. 53 

-, dental, determining factors of, Ophth. 49 

-, paths of infection in, Ophth. 49, 50 

-, prevalence, Ophth. 49 

--, prevention of, Ophth. 50 

-following gunshot fracture of jaw, treatment, Odont. 2, 3 

Septic cases, choice of anaesthetics in operations on, An&sth. 28 
Septicaemia and pyaemia in gas gangrene of wounds, Surg. 49 
— of Hodgkin's disease. Clin. 48 

-, streptococcal, deaths from, in wound infection, Surg. 41 

-, in association with gas gangrene and masked tetanus, Surg. 52, 53 

---, fatal, Surg. 51 

Septum, nasal, deflection, in concussion deafness, Otol. 94 
-, submucous resection, Laryng. 2 

Sbqueiba, J. H.—Discussion on case of leucocytbaemia cutis, Derm. G 

-, discussion on skin diseases and their treatment under war conditions, Derm. 150 

--on treatment of scabies by sulphur fumigation, Derm. 94 

-, resistant eczematous eruption associated with erythnemia. Derm. 14 

-, sebaceous adenoma (Pringle type) in mother and daughter, Derm. 15 

-, two cases of follicular keratosis (lichen pilaris, lichen spinulosus), Derm. 97 

Serbia, epidemic of typhus fever in, Epid. 97, 111, 117 

-, mortality from typhus among population of, during 1914-15, Med. 48 

-, relapsing fever common in (1915), Med. 51 




Index 


CXX1U 


-Serbia, see a]so Army , Serbian 

Serbian soldier, starved, famine diarrhoea in, Med. 56 

-troops, vaccination with tetravaocine, Med. 57 

Serebrennikowa, 0. S., case of ovarian pregnancy (abstract), Obst. 180 

Bergent, Foley and Vialatte, cocco-bacilli from lice in cases of typhus, Epid. 108, 115 

Serpents, ancient medical folklore respecting, Hist. 6 

-, associations with legends and symbolism of Asclepius, Hist. 6, 7 

-, powers of healing ascribed to, Hist. 6, 7 

-, sacred, kept in temple of Asclepius, Hist, 7 

Serum, accelerating power on fat-splitting, Clin. 24, 26 

-found in cases of improvement in, or recovery from, cancer, Clin. 24 

-, antitoxic, in local tetanus, must supplement treatment by diathermy, Electr. 45 

-, as culture medium for bacillus of Welch, R.S.M. Lect. 9 

-, bile in, in tri-nitro-toluol workers, R.S.M. Discussion 45 

-, culture of bacillus of Welch in, largely governed by antitryptic power of blood, 

experiments showing, R.S.M. Lect. 11, 12, 13, 14 

-(goat’s) in treatment of inoperable cancer, Clin. 24 

-or blood agar asxulture medium for bacillus of Welch, R.S.M. Lect. 5 

—r— therapy of gas gangrene, Surg. 42, 45, 50, 51, 53, 54, 61-64 

-treatment of inoperable cancer, Clin. 23-26 

Seton and seton-holder, Hist. 89, 90 

Betons, insertion of, cautery used for, figured in Guy de Chauliac MS., Hist. 83, 88 
Sexual and ductless glands, secretions of, possible influence of changes in thyroid on chemical 
balance between. Path. 53 

-development, precocious, blood-pressure in cases of, Child. 67 

-, case in boy (T. R. Whipham), Child. 64 

-, absence of cutaneous fat in, Child. 67 

-, causes of, discussed, Child. 67 

-, connexion of suprarenal tumours with, Child. 66, 67 

-, how far a morbid process, Child. 67 

- glands and brain, correlation of, Ceni’s experiments on birds as evidence of, 

Psych. 66, 70 

--—, perverted function of, date of commencement of dementia praecox associated with, 

Psych. 88 

-instinct in cases of sexual development, Child. 66 

Shattock, S. G., F.R.S.—Discussion on oesophagectasia, Med. 16 
-, pseudotuberculoma silicoticum of the lip, Path. 6 

-and Dudgeon, L. S.—Feeding experiments made upon mice, with mouse cancer, 

Path. 35-50 

-, grafting experiments made with normal mouse tissues treated with cell-free 

extract of mouse cancer, or admixed with tumour pulp, &c.. Path. 20-34 
Bhaw, H. Batty.— Discussion on thrombo-angiitis obliterans, Clin. 2 
- and Loughlin, D.—Case of leucocythaemia cutis, Derm. 51 

-and Melville, Stanley.—C ase of pulmonary hypertrophic osteo-arthropathy occurring 

in a case of congenital heart disease, Clin. 8 
-and Woo, A. W.—Six cases of oesophagectasia, Med. 1 

Shaw, W. Fletcher.—C aesarean section and hysterectomy for accidental haemorrhage, 
Obst. 23 

Shaw-Mackenzie, J. A.—Discussion on case of cancer of tongue in process of cure by Shaw- 
Mackenzie’s method, Clin. 24, 26 

Shaw-Mackenzie’s method in treatment of cancer (epithelioma) of tongue (A. Wilson), 
Clin. 23 ; see also Auto-serum 
Shell, high explosive, injury to ears due to, Otol. 72, 83, 86 

-, photomicrographs of sections showing, Otol. 72-78, 84-88 

-cleaners, toxic-jaundice among, R.S.M. Discussion 41 
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Shell concussion, effects of, on internal ear, membrana tympani lacerated, Otol. 106 

-, membrana tympani remaining intact, cases, Otol\ 105 

-, where membrana tympani was previously lost, cases, Otol. 107 

-, miliary haemorrhages of brain, in cases of. Path. 75 

-explosion, excessive movements of atmosphere after, conveyed to labyrinth causing noise 

deafness, Otol. 57 

-, partial nerve deafness without lesion of tympanic membrane due to, Otol. 122 

-explosions, causing lacerations of tympanic membrane, Otol. 100 

-, nystagmus following, Otol. 103, 104 

- filling with tri-nitro-toiuene must be done with cleanliness, R.S.M. Discussion 39 

-factories, ventilation of, in prevention of onset of toxic jaundice, R.S.M. 

Discussion 89 

-fire, means of protecting hearing during, Otol. 56 

-gas poisoning, case of, clinical report, Path. 85-87 

-, microscopical examination. Path. 89 

-post-mortem examination, Path. 87 

-shock and carbon monoxide poisoning, case, Path. 77 

— --, aphonia following, largely due to suggestion, Otol. 93 

-’, benefited by mineralized baths, Bain. 41 

-, cases of, complicated by hyperthyroidism, treatment, Electr. 55 

-, treatment by baths, Bain. 36 

-by cerebral galvanism, Electr. 53 

-by electricity, Bain. 36 

--by immersion in pool bath, Bain. 27, 28 

— --by mesmerism, with good effect, Bain. 20 

-by Scotch douche, Bain. 43 

-by sedative pool baths, value of, Bain. 80 

-under treatment at Granville Canadian Hospital, Ramsgate, Bain. 15 

-, condition of mental instability after, Electr. 98 

-, deafness following, Otol. 90, 91; see also Deafness (concussion) 

-pre-existing before, Otol. 121 

--wrongly attributed to shell shock, in cases of chronic middle-ear suppuration, 

Otol. 93 

-- followed by progressive spinal muscular atrophy, Clin. 6 

-, nerve leaks of, treated by application of “ dielectric oil,” Electr. 99 

-, psychogenetic, cases of, examination must be thorough, Bain. 16 

-, results as regards fitness for duty or discharge, Bain. 16 

-, recognition of oause of disability, Bain. 16 

-, hysterical paralysis from, methods of overcoming, Bain. 16, 17 

-, treatment at Granville Canadian Hospital, results of cases after discharge, 

Bain. 18 

— -, tremulous, cases of, Bain. 17 

-, wounded soldiers praotically immune from, Bain. 15 

-wounds, all infected, Surg. 2 

---followed by thrombosis of veins and arteries, Surg. 36 

---, treatment by Carrel’s method and Dakin solution, results, Surg. 10, 11 

Shells, bursting in confined space, gas poisoning from, Path. 77 

-, high explosive, explosion of, causing concussion deafness, Otol. 53 

Shbrman, William O’Neill.—S terilization of wounds, treatment of suppurating wounds 
and osteomyelitis (Carrel method), Surg. 1-28 

Sherrington, C. S., F.R.S., incomplete jump-reflex in decerebrated cat, Otol. 118 (footnote) 
Shipway, F. E., and Pembrey, M. S.—Observations upon the air under masks during ether 
anaesthesia, Anaesth. 7 

Shock, absence after laryngo-fissure for epithelioma of larynx, Laryng. 52 
-and collapse due to concealed accidental haemorrhage, Obst. 32 
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Shock caused by morphia given before operation on wounded, Anaesth. 25 

-, prevention in mandibular anaesthesia, Odont. 38 

-, treatment by static machine, Electr. 61 

-, see also above, Shell shock 

Shotter and Jones, powder supplied by, for destruction of lice, Epid. 84 

Shoulder- and elbow-joints, gunshot injuries to, constitutional disturbance often absent in, 
Surg. 113 

-, septic infection, indications of, Surg. 113 

-, bacteriological findings, Surg. 113, 115, 131 

-, in relation to treatment, Surg. 112 

-, preliminary injection of “ antisepsis ” vaccine, Surg. 114 

-, treatment by early excision to secure mobility (R. H. Jocelyn 

Swan), Surg. 111-113 

-, advantages of and objections to 

operation, Surg. 117, 118, 132 

-, details of operation, Surg. 114 

Shoulder joints, gunshot injuries of, severe infected, clinical report of cases, Surg. 119 

-, question of removal of tuberosities, Surg. 114 

-, treatment after excision of joints, Surg. 114, 115 

-by excision, results, Surg. 116 

Shoulders and thorax, X-ray appearances showing abnormalities in one of two brothers, 
contrasted with normal appearances, Child. 112, 113, 114, 115 
Shrapnel bullet causing cerebral injury, followed by aphasia, case, Neur. 36 
-casing, portion of, lodged in larynx, Laryng. 86 * 

-, direct injury of ear by, followed by suppurative otitis media and cerebellar abscess, 

Otol. 61-69 

-, entrance wound by, in front of left tragus, case, Otol. 61 

- wound of mandible, treatment of case in which bony union was re-established after 

great loss of substance (B. Maxwell Stephens), Odont. 46 

-of nose causing external disfigurement and stenosis, result of treatment for (Sir 

StOlair Thomson), Laryng. 22 

Shuteb, R. E., Major A.A.M.C.—Discussion on warfare injuries and neuroses, Otol. Ill 
Sibley, W. Knowslby.—C ase for diagnosis, Derm. 16 

-, case of psoriasis and lichen atrophicus, Derm. 74 

-of symmetrical gangrene of the skin, Derm. 76 

-, lymphadenoma cutis, Derm. 113 

-, tuberculosis cutis in a patient with phthisis, Derm. 110 

Silesia, epidemic of cerebrospinal meningitis in, Epid. 32 
Silicon, proportion of ultra-violet rays reflected by, Electr. 33 
Silurian rocks, lower, thickness in Lake District, Bain. 57 

Silver, nitrate of, application in treatment of rupture of tympanic membrane due to high 
explosives, Otol. 90 

-(3 per cent.), in sweet spirits of nitre in treatment of primary ecthyma among 

soldiers, Derm. 132, 151 

Silver wire appearance of retinal arteries in advanced sclerosis, Ophth. 36, 37, 38, 40, 41 
Simons and Hollander, case of lipodystrophia progressiva, quoted, Child. 85 
Simpson, W. J. R., C.M.G.—Discussion on cerebrospinal fever, Epid. 58 
Simpson electrodes, radiation from, identical with that from metallic tungsten, Electr. 31 

-, production of erythema by. Electr. 33 

-, use of, in ultra-violet radiation, Electr. 31, 32 

-lamp, great cost of, Electr. 32 

Singeb, Chables, Captain R. A. M.C.—Figures of the Bristol Guy de Chauliac MS (circa 
1430), Hist. 71-90 

-, review of the medical literature of the dark ages, with a new text of about 1100, Hist. 

107-160 
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Singers, risk of application of galvano-cautery to vocal cords of, Laryng. 83 
Sinus infection in relation to optic neuritis, Laryng. 104 
Sinusoidal current in treatment of war injuries, Electr. 59 
Sippy, method of relieving symptoms of oesophagectasia, quoted, Med. 18 
Skeletal and muscular growth, effect of lower positive or negative electric condition on, 
Bain. 59 

Skeleton, growth of, accelerated in typhoid fever in young persons, Derm. 179 

Skin, absorption of powder through, main cause of tri-nitro-toluene poisoning, R.S.M. 

' Discussion 38, 68, 71, 100, 103 

-of same amount of beta and gamma rays, conditions necessary for, Electr. 126, 

127, 128 

-and subcutaneous nodules, comparison of effect of unscreened (beta and gamma) rays 

upon, over wide range of intensity of radiation, Electr. 133 

-changes resulting from exposure to radium rays in case of cancer of breast, Electr. 123 r 

124 

-diseases among soldiers during American Civil War, Derm. 122 

-, cases of iritis associated with, Ophth. 45 

-, military hospital wards for, small epidemics of diphtheria in, Derm. 134 

-, treated at electrical department of St. Bartholomew’s Hospital, Electr. 89 

-, treatment under war conditions (H. MacCormac), Derm. 121-156 

-, tropical, in the Balkans, Med. 58 

-, elastic, in lipodystrophia progressiva, Child. 118 

-, electrical changes in, source of, Electr. 98 

-eruptions in malaria, Med. 45 

-, excretion from, delays development of toxic jaundice in munition workers, R.8.M. 

Discussion 85 

-features in relapsing fever, Med. 52 

-, first layer of, radiation absorbed by, unscreened rays (beta and gamma rays) and 

screened rays (gamma rays only), Electr. 128 
-hospital in Prance, organization of, Derm. 137 

-, macular atrophy of, showing early raised erythematous stage, and associated with 

ordinary vitiligo (F. Parkes Weber), Derm. 173 

-, microscopical appearances in lipodystrophia progressiva, Child. 90 

-, not penetrated by dielectric oil, Electr. 99 

- reactions, days required for, on exposure to beta rays (large quantity for short time, or 

small quantity for long time), Electr. 129 

---to gamma rays over wide intensity of radiation, Electr. 131, 132 

-to screened beta rays under various conditions of irradiation, 

Electr. 130 

-on exposure to radium rays, degree corresponds with length of exposure, Electr. 

128, 129 

-, secondary malignant ulceration of, case (S. E. Dore), Derm. 21 

-, symmetrical gangrene of, case (W. Knowsley Sibley), Derm. 76 

Skinner s mask, air under, during ether anaesthesia, Anaesth. 9 
Skull, base of, fracture of, causing indirect injuries of ear, Otol. 57 

-, causing injuries of middle and inner ear (J. S. Fraser), Otol. 20 

-, due to bullet wound, with complete labyrinthine deafness on both sides, 

Otol. 53 

-, involvement of labyrinth in, Otol. 21, 52, 53 

-, meningitis following, Otol. 21 

-, without injury to labyrinth capsule, photomicrographs of sections, Otol. 

22, 23 

-, fractures, direction taken by, Otol. 20 

-, vertex of, wound of, with free haemorrhage in tympana, without wound or rupture of 

drum, Otol. 113 
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Skull, X ray appearances, in two brothers with rare disease, Child. 114, 115 
Slate pencil, large vesical calculus, 3£ oz., around (Frank Boiben), Obst. 7 
Sleep, disappearance of hysterical manifestations during, Otol. 11G 

-, non-disappearance of hysterical deafness during, Ofcol. 116 

Sleeping sickness simulated by malaria, two cases, Med. 40 
Small-pox, death of Princess Louisa Mary from (1708), Hist. 64 

-, iodide eruption mistaken for. Derm. 119 

Smell and taste, loss of, method of relieving, Laryng. 5 

Smith, A. Lapthorne.— Discussion on undiagnosed cancer of cervix, Obst. 132 
Smith, G. F. Darwall. —Discussion on concealed accidental hfeinorrhage, Obst. 32 
Smith, H. Lyon.— Discussion on aetiology and treatment of iritis, Ophth. 51 
Smith, J. Greig, see Oreig Smith's method of closure of colostomy opening 
Smith, J. S. Kellett.— Some points in lateral curvature of the spine, Child. 74 
Smith, R. Percy.— Mental disorders in civilians arising in connexion with the war Psych 
1-20 

Smith, W. R.—Discussion on toxic jaundice in munition workers, R.S.M. Discussion 88 
Snake-bites, poisonous, antidotes to, Hist. 29 

-, used by animals, Hist. 29 

Sneezing, paroxysmal, method of relieving, Laryng. 5 

Snell, avoidance of poisonous plants by animals, quoted, Hist. 25 

Snowdon area, thickness of geological formations of, Bain. 56, 57 

-of igneous rocks of, Bain. 56 

Soap as vehicle of insecticides against lice, Epid. 79 

-oil emulsion, addition to, fly-spraying fluid, Epid. 14 

Soda, chloriuated, lotion of, in gas infection, Surg. 54, 58 

Sodium citrate, as anti-coagulant in indirect transfusion of blood, Therap. 13 

- hypochlorite, combination with hypertonic saline solution in treatment of wounds, 

Surg. 25 

-, solution for surgical use, requirements of, Surg. 3 

-, substances other than, ensuring sterilization of wounds, Surg. 26 

-, salicylate, prolonged administration of, followed by acidosis, Child, 52 

Soft soap, as medium of application of crude carbolic acid and cresol in destruction of lice in 
garments, Epid. 79 

Soil, conductivity of, determining factor in lightning stroke, Bain. 54, 56 

-, nature of, atmospheric electricity modified by, Bain. 54, 56/59, 61 

Soldier, Egyptian, acnitis in (A. J. Chalmers and A. F. C. Martyn), Derm. 23-50 

-, facial restoration by means of mechanical appliance (J. Lew in Payne), Odont. 17, 40 

Soldiers, Belgian, scabies among, at commencement of the war, Derm. 122 

-, blind, as masseurs, Bain. 26 

-, disabled, advice to, Bain. 93 

-, discipline of, Bain. 93 

-, no reduction of pension on account of increased capacity, Bain. 85 

-, not specially encouraged to learn book-keeping, Bain. 93 

-» physical training and treatment of, must be continued till return to military 

service or commencement of professional re-education, Bain. 83 

-physical treatment of, Bain. 81, 82 

-by gymnastic exercises, Bain. 8 

-must commence at early stage, Bain. 82 

-- 9 statement aud recommendations on, by the War Disablement Committee 

of the Section of Balneology and Climatology, Bain. 75 

-, professional re education should be of nature best adapted to capacities ar.d 

inclinations of, Bain. 85 

-, suppression of idleness and intemperance among, Bain. 93 

-, trades taught to, at French and Belgian schools, Bain. 87, 88, 89, 91-95 

-, treatment of, combined with training, Bain, 79 
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Soldiers, disabled, use of remedial baths in association with other physical methods in 
treatment of, Bain. 78 

-, vocational re-education of, physical treatment must be combined with, Bain. 76 

-, invalided, rheumatic manifestations in, treatment, Bain. 86 

-, peri dental gingivitis among, Laryng. 43, Odont. 8-16 

-with non-contagious (tertiary) syphilis, retention in service, Derm. 137 

-, wounded, practically immune from shell shock, Bain. 15 

-_ f re-education in agriculture, Bain. 10, 11 

-, treatment by active mobilization, Bain. 7 

--by dry heat and running water bath combined, Bain. 6 

-by electricity, Bain. 38 

-by running water bath, Bain. 4, 5 

-by static machine, Electr. 46 

-under treatment at Grand Palais Hospital, percentage cured or relieved, Bain. 12 

-, workshops for, Bain. 8, 9 

Somnolence preceding cyclic vomiting with acetonu*mia (acidosis), Child. 51, 53 
Sonntag, C. F.— Demonstration of ergograph, Bain. 69 

Sound, air conduction of, paramount importance of, in production of noise deafness, 
Otol. 57 

Sows, devouring of placenta by, Hist. 17 
Spasm, psychic, electrical treatment of, Electr. 54 
-, treatment by hypnotism, Electr. 54 

Speculum for use in operation of evisceration of sclera, and in enucleation of eyeball (A. C. 
Hudson), Ophth. 6 

Speech analysis in cerebral diplegia, stuttering, post-choreic neurosis and disseminated 
sclerosis, table of, Child. 46 

- f apparatus for graphic record of, Laryng. 41 

- f diplegic, abnormal conditions of, Child. 38 

-, treatment of, Child. 48 

-inscriptions, demonstration of, from case of juvenile general paralysis, with hypopitu¬ 
itarism (E. W. Scripture), Child. 10 

-, in cerebral diplegia, indications of new method of treatment (E. W. Scripture), 

Child. 36 

-, phonautograph method for, Laryng. 42 

-, normal and diplegic, differentiation between, Child. 38 

-, without use of larynx, case (E. W. Scripture), Laryng. 41 

Spencer, Herbert K.—Carcino-sarcoma uteri, Obst. 82 

- 1 Report of Pathology Committee on, Obst. 134 

-, discussion on cervical tumour with curious degeneration, Obst. 109 

--—— on concealed accidental haemorrhage, Obst. 31 

-on simultaneous bilateral tubal pregnancy, Obst. 102 

-on undiagnosed cancer of cervix, Obst. 133 

-, four cases of undiagnosed cancer of the cervix in 200 total hysterectomies for myoma, 

Obst. 120-134 

-, sarcomatous tumour of left ilium following parturition, ending fatally; death of 

patient’s two brothers from abdominal sarcoma, quoted, Path. 47, 48 

-, two cases of supravaginal amputation of the uterus for supposed myoma found to be 

sarcoma, Obst. 112 

Sphenoidal and maxillary sinuses of left side and posterior ethmoidal cells, suppuration in, 
causing left optic atrophy, case (E. D. D. Davis), Laryng. 105 

-sinus, and right posterior ethmoidal cells, right optic neuritis caused by suppuration in, 

case (E. D. D. Davis), Laryng. 103 

-, choanal polypus originating in, in child aged 6 (Irwin Moore), Laryng. 65 

Spicer, W. T. Holmes. —Discussion on recurrent glioma of retina, Ophth. 25 
Spider’s venom, effect on animals and man, legends as to. Hist. 30 
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Spilsbury, Bernard H.—Discussion on toxic jaundice in munition workers, R.S.M. 
Discussion 41 

Spinal cord, complete division of, with return of reflex activity below lesion (H. Farquhar 
Buzzard), Neur. 40 

-, first dorsal region of, tumour of, case (W. Aldren Turner), Neur. 44 

-, injury to, complicated by root lesions, case, Neur. 37 

-, location of polio-encephalomyelitis in, Derm. 169 

-region, diffusion of cerebrospinal fluid, slow in, Neur. 4 

-root lesions complicating spinal cord injury, case, Neur. 37 

Spine, fracture of; paraplegia, with sweating below level of lesion, case, Neur. 35 

-, injury to; paraplegia in flexion, with pressure palsy of external popliteal nerve (right), 

case, Neur. 37 

-, lateral curvature of, and inflammatory affections of chest, relation between, Child. 75 

-, comparison of standing height of legs by “ pelvic level ” in, Child. 76, 78 

- 9 “ curve of accommodation ’* causing, Child. 74 

-, difference in length of legs causing, Child. 76 

-, due to laxity of muscles, Child. 78, 79 

-, following pneumonia, Child. 78 

-, some points in (J. S. Kellett Smith), Child. 74 

-, various abnormalities associated with, Child. 77 

Spiradenitis disseminata suppurativa, Derm. 38 

- t relation to acnitis, Derm. 38 

Spirochccta pallida^ search for, in stillborn foetus, Obst. 50 

-, spores in, life-history of, Obst. 51 

Spirochaetce, failure to find, in abortions, Obst. 51 
Spirochtete of relapsing fever, hosts of, Kpid. 114 

-, transmission, Kpid. 115, 116 

Spiro-pole, value as means of physical exercise, Bain. 20 

Spleen, collection of “ glassy ” endothelial-like cells in, in Hodgkin’s disease, Clin. 48, 49 

-, enlarged, in pernicious ancemia, successful employment of transfusion of blood in, case, 

Therap. 3 

-, enlargement of, case (E. Cautley), Child. 96 

-, Wassermann's reaction positive in, Child. 97, 98 

-, in pseudo-leuknemica infantum (von Jacksch’s disease), Child. 97, 98, 99 

-, in relation to congenital syphilis, Child. 97, 98 

-, how affected in Hodgkin’s disease, Clin. 48 

- in fatal case of slight jaundice in munition worker, post-mortem and microscopical 

appearances, R.S.M. Discussion 60, 61 

-in fatal cases of severe jaundice of munition workers, microscopical appearances, R.S.M. 

Discussion 58 

--- f post-mortem appearances, R.S.M. Discussion 50 

-, microscopical examination of, in Pel-Ebstein recurrent pyrexial type of Hodgkin’s 

disease, Clin. 44, 46 . 

Splenectomy, results in children, Child. 22 

Splenomegaly, absence of, in congenital (non-familial) jaundice, case (F. Parkes Weber), 
Clin. 13 . . 

-, chronic, of adults, aleukaunic leukaemia in, Clin. 49 

Splint (Gunning), application in gunshot fracture of jaw, Odont. 3 

-, permanent, application in case of shrapnel wound of mandible, Odont. 47, 49 

-used in fixation of arm after excision of infected shoulder-joint, Surg. 115 

Splints, bone formation during time of application, in case pf comminuted fracture of 
mandible, Odont. 46 

-, interdental, for use in gunshot fracture of jaw, Odont. 2, 3 

-, sterilization by douching and deodorants, Odont. 3 

-, putting fractured limb into, figured in Bristol Guy de Chauliac MS., Hist. 7G, 77 

9 
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Splints, special kinds used in fractures and joint injuries complicating wound infections, 
Surg. 58, 59 

Spores in life history of Spiroch&ta pallida , Obst. 51 

Sprengel’s deformity, see Scapula , congenital elevation of 

Spriggs, E. I., acidosis in recurrent vomiting, quoted, Child. 54 

Spriggs, N. I., congenital occlusion of the duodenum, quoted, Child. 130 

Spur, formation of, in making colostomy opening, Proct. 136 

Standing attitude, parturition in, among human females, Hist. 18, 19 

St annus, Hugh S. —Case of congenital hypertrophy of the lower limb, Path. 68 

Stansfeld, A.E.—Principles of the transfusion of blood, Therap. 1-18 

Staphylococci, invariably associated with seborrboea, Derm. 134 

8taphylococeic origin of infective osteomyelitis of right radius, Electr. 77 

Staphylococcus, toxins of, cases of iritis associated with, Ophth. 52 

Staphylococcus pyogenes aureus transmitted from cat to child through conjunctiva infection, 
case, Ophth. 30 

-and Micrococcus tetragenus , recovered from pus in anterior chamber in case 

of pyorrhoea with iritis, Ophth. 57 

Starling, E. A., F.R.S., and Lane-Claypon, J., cause of growth of mammary glauds during 
pregnancy, quoted, Hist. 15 * 

State pensions, reduction in amount paid for, due to electro-therapy, Electr. 49 
Static apparatus, cost of, Electr. 59 

-brush discharge in treatment of trench foot, Bain. 39 

-- electricity, currents from, provoking muscular contraction, Electr. 55, 56 

-in treatment of face injury, Electr. 61 

-of muscular atrophy, Electr. 51 

--of shock, Pjlectr. 61 

-of stiff joints, Electr. 51 

-induced current, muscular contraction provoked by, Electr. 56 

-machine in treatment of wounded soldiers, Electr. 46, 51, 55 

-machines, desirability of equipment at Command Depots, Electr. 47 

-spark, muscular contraction provoked by, Electr. 56 

Stationary object and movement, recovery of perceptions for, after occipital injuries, 
Neur. 25-29 

Status catarrhalis and rheumatism in children, relation between, Child. 139 

-and tuberculosis, relation between. Child. 139 

-, clinical analogue of status lymphaticus, Child. 134 

-, eczema complicating, Child. 136, 137 

-in children, symptoms of, Child. 134 

-resulting from excess diet of bread and sugar, Child. 137 

— 7 -faulty hygiene and excessive and unsuitable diet, Child. 137 

-lymphaticus, enlargement of thymus gland in, Child. 140, 141, 142 

-, frequent occurrence of, among children of London poor, Child. 133 

-from clinical standpoint (H. C. Cameron), Child. 133-142 

-, sudden death in, Child. 133, 141, 142 

S cebbing, George F. — Case for diagnosis, Derm. 58 
Steel drops, early therapeutic application, Hist. £3 
Steele, Robert.— A mediaeval panacea, Hist. 93 

Stenosis, nasal, and external disfigurement of nose caused by shrapnel wound (Sir StClair 
Thomson), Laryng. 22 

-caused by bullet wound, result of treatment for (Sir StClair Thomson), 

Laryng. 21 

-, due to war injury, treatment, Laryng. 23, 24 

Stenson’s duct, cyst-like dilatation of, salivary calculi of parotid associated with, Path. 4 
Stephens, B. Maxwell.— Report on treatment of a case of shrapnel wound of the inaudible, 
in which bony union was re-established after great loss of substance, Odont. 46 
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Stephenson, Sydney. —Discussion on case of supposed intrathoracic neoplasm, Child. 8 

-, discussion on family showing cleido-cranio dysostosis, Child. 4 

Stereoscopic element of vision, loss of, from occipital injury, Neur. 21, 33 
Sterility, remedy for, adopted by Melampus, Hist. 23 

Stevens, T. G.—Discussion on concealed accidental haemorrhage, Obst. 35 
-, discussion on undiagnosed cancer of cervix, Obst. 132 

Stewart, Matthew J., Captain R.A.M.C.—Discussion on toxic jaundice in munition workers, 
R.S.M. Discussion 10 

Stewart, T. Grainger. —Discussion on electrical treatment of war injuries, Electr. 50 

-, dissociation of sensation in case of syringomyelia (Morvan’s disease), Derm. 106, 107 

Stillbirths in Russia, Obst. 71 

-, percentage still large, Obst. 45, 47 

Stomach, ulcer of, simulated by malaria, case, Med. 40 
Stomatitis, ulcero-membranous, Odont. 15 
-, treatment, Odont. 16 

Stout subjects, difficulty of performing inguinal colostomy on, Proct. 141, 144 
Stovaine, administration to wounded, when followed by collapse, Anawtli. 20 

-, Chaput’s solution, Anaesth. 37 

-, glucose solution, Anaesth. 36, 37 

-, intrathecal administration, indicated in septic cases, Anaesth. 28 

-, wounded subjects for whom dangerous, Anaesth. 24 

-poisoning, cause of, Anaesth. 37 

Stowers, J. H.—Case of circumscribed sclerodermia (morphoea) in a child, Derm. 20 

-, case of sclerema neonatorum, Derm. 68 

—— discussion on acquired syphilis in girl aged 8, Derm. 70 

-on case of dysidrosis (cheiropompholyx). Derm. 99 

-of early mycosis fungoides, Derm. 171 

-of epithelioma of hand following traumatism, Derm. 83 

-of iodide eruption, Derm. 119 

-of late congenital syphilis manifestations, Derm. 88 

-of leucocythaBmia cutis, Derm. 5 

-of localized sweating of the face and (?) hidrocystoma, Derm. 18 

-of mercurial poisoning cured by intramine, Derm. 85 

--of morphceo-sclerodermia, Derm. 74 

-of cedematous sclerodermia, Derm. 63 

--of psoriasis and lichen atrophicus. Derm. 75 

-of Schamberg’s disease, Derm. 10 

-of secondary malignant ulceration of skin, Derm. 22 

-of small-spored ringworm in adult, Derm. 80 

-of symmetrical gangrene of skin, Derm. 77 

-of syringocyhtoma, Derm. 163 

-of xantho-erythrodermia perstans, Derm. 97 

-of xanthoma tuberosum multiplex, Derm. 168 

-on cases for diagnosis, Derm. 16, 54, 55, 59, 98 

-on cystic rodent ulcer of ear and cheek, Derm. 159 

-on fixed erythema of palms. Derm. 58 

-on lichen planus with unusual features, Derm. 112 

-on linear lichen planus in child, Derm. 170 

-on multiple soft moles, Derm. 113 

-on sebaceous adenoma (Pringle type) in mother and daughter, Derm. 15 

-on skin disease* and their treatment under war conditions, Derm. 155 

-on transitory keloid excited by urticaria papulosa. Derm. 78 

-on treatment of scabies by sulphur fumigation, Derm. 94 

Streptococci, invariably associated with seborrhcBa, Derm. 134 

Streptococcus, association with anaerobes in wound infection, grave effects of, Surg. 41 
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Streptococcus, experimental inoculation with, producing iritis, Ophth. 56 

-in delayed wound infection, Surg. 48 

-obtained from primary ecthyma, Derm. 130, 131, 132 

-toxins of, cases of iritis associated with, Ophth. 52 

-transmitted from cat to child, through conjunctiva infection, Ophth. 32 

-, sec also Septiarmia , streptococcal 

Stretcher cases, best method of conveyance distance of fifty miles, Bain. 30, 31 
Striae atrophica*, association w r ith typhoid fever, Derm. 178, 179 
-, diseases with which associated, Derm. 178 

-, occurrence over buttocks after scarlet fever in girls, Derm. 179, 180 

-, situations of, on body and limbs, Derm. 178 

-, unilateral, case (Arthur J. Hall), Derm. 181 

-, in case of pleural effusion, Derm. 181 

-, in Hodgkin’s disease, Derm. 181 

-(nearly) in case of malignant disease of pleura? and peritoneum, Derm. 181 

-- f of thorax, associated with pulmonary tuberculosis, Derm. 176 

-(striae cutis distensae) (F. Parkes Weber), Derm. 176 

Stridor, laryngeal, due to chronic osteo-arthritis relieved by dilatation, case (J. Dundas Grant), 
Laryng. 79 

-, hypo-pharyngoscopy in, Laryng. 82 

-, in double abductor paralysis, Laryng. 81 

-, relief by tracheotomy, Laryng. 80, 81 

Strychnine, administration in concussion deafness, Otol. 54 
-in small doses before doing abdominal operations, Obst. 157 

Stuabt-Low, W.—Three cases exemplifying some likely common causes of cancer of the 
throat, and some facts about treatment by diathermy, Laryng. 17 
Stuart, House of, medical history of exiled members (James Rae), Hist. 59-70 
Stuttering, occurrence of, in cerebral diplegia, Child. 47 
-, speech analysis in, Child. 46 

Subarachnoid space, lethal effect of minimal dose of barium chloride introduced into, 
Neur. 7 

Subcerebellar region, diffusion of cerebro-spinal fluid rapid in, Neur. 4 
Submarine attacks, fear of, causing mental disorders in sea voyagers, cases, Psych. 15 
Suction, use of, in removal of foreign bodies from air passages, Laryng. 92 
Sudan, examples of ranula, salivary cysts, and salivary calculi in, Path. 4 
Sugar and bread, enormous quantities of, consumed by children of the poor resulting in status 
catarrhalis, Child. 137 

-, only source of, obtainable, in diet of primitive man, Hist. 27 

Suoden, E. Scott.—D iscussion on toxic jaundice in munition workers, R.S.M. Discussion 94 
Suggestion, aphonia following shell shock largely due to, Otol. 93 
-in neurasthenia due to shell shock, Bain. 22 

-must accompany massage treatment of disabilities induced by war, Bain. 21 

Sulci, cerebral, anastomoses between, Psych. 60 

-, effect of early hydrocephalus upon, Psych. 59 

-, hereditary resemblances in, comparative table for, Psych. 30 

-*, morphological inheritance, Fsych. 58 

-, similarity, decrease of, Psych. 55 

-, frontal, superior and middle, connexion between, frequency in males and females 

compared, Psych. 49, 50 

-, temporal, transverse and superior, anastomosis between, compared, in males and 

females, Psych. 51, 52 
-, transitory forms, Psych. 58 

Sulcus, cerebral, interparietal, anterior connexions of, Psych. 60, 61 
Sullage water of camps, disposal, Epid. 14 

Sulphur baths, hot, in treatment of wounded and invalided soldiers, Balu. 35 
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Sulphur fumigation, in treatment of scabies among soldiers, Derm. 125, 152, 154 

-(Lieutenant-Colonel John Bruce), Derm. 89 

-, cabinet for, Derm. 89 

---, method, Derm. 90, 91 

-, objections to, Derm. 94, 156 

-, origin of, Derm. 92 

-- risk of producing dermatitis, Derm. 94 

-ointment, application after hot bath, in treatment of scabies in soldiers, Derm. 95, 127 

-, weak, in treatment of seborrhcea on body, Derm. 135 

-, use of, for destruction of lice in clothing in wear, Epid. 82 

Sulphuric acid, growth of bacillus of Welch in blood fluids promoted by addition of,. 

experiments showing, R.S.M. Lect. 15 
Superstition, element of, absent from Salernitan literature, Hist. 116 
Supination and pronation, instrument for measuring, Bain. 64 

Suprarenal bodies in case of myxoedema with confusional insanity, microscopical examination, 
Path. 59 

-in fatal cases of severe jaundice of munition workers, microscopical appearances, 

R.S.M. Discussion 59 

-, post-mortem appearances, R.S.M. Dis¬ 
cussion 50 

-tumours, connexion with precocious sexual development, Child. 66, 67 

Suprarenin (synthetic) in combination with novocain for mandibular anaesthesia, Odont. 23 
Surgery, avian, tales of, Hist. 32 

Surgical instruments, diagrams of, from Bristol Guy de Chauiiac MS. (circa 1430), Hist. 
79-90 

-, figures of earliest, Hist. 79 

-, list of mediaeval and later authors containing, Hist. 80, 81 

-operations at casualty clearing stations, urgent nature of, Anaestb. 17 

Susruta, commentaries of, Hist. 3 

Sutherland, G. A. (shown by Miss E. Bronson).—Case of dermato-myositis, Child. 28 
Swallowing, pain on, method of avoidance, after removal of tonsils, Laryng. 4 
Swan, R. H. Jocelyn, Major R.A.M.C.—Discussion on gas gangrene, Electr. 30 
-, discussion on sterilization of wounds (Carrel method), Surg. 24 

-, treatment of severe infected gunshot injuries of the shoulder- and elbow-joints, early 

excision to secure mobility, Surg. 111-132 
Swanzy, Sir H. R., cause of relative hemianopia, quoted, Neur. 29 
Sweat ducts, exudate around, in acnitis in Egyptian soldier, Derm. 34, 36 

-glands, activity of, causing electrical changes in skin, Electr. 98 

-, how induced, Electr. 98 

-, possible origin of multiple rodent ulcer in, case (H. G. Adamson), Derm. 11 

Sweating below level of lesion with paraplegia in cases of fracture of spine, Neur. 35, 38 

-, localized, of face, and (?) hidrocystoma, case (S. E. Dore), Derm. 18 

Sweden, epidemic poliomyelitis in, Epid. 32 

Sydenham, Thomas, account of outbreak identical with cerebrospinal meningitis, Epid. 21 
Syme, W. S., communication of notes on choanal polypus originating in antrum, Laryng. 69 
Symonds, 0. J., Colonel A.M.S.—Discussion on sterilization of wounds (Carrel method)^ 
Surg. 26 

Synovitis, products of, absorption, Electr. 56 

-, treatment by Morton wave current, Electr. 56 

Syphilis, acquired by subjects of pulmonary tuberculosis, Med. 29 

-, in girl, aged 8 (H. C. Samuel), Derm. 69 

-, cause of abortions, Obst. 51 

-, congenital, dwarfism and infantilism in connexion with, Child. 98, 99 

-, enlargement of spleen in relation to, Child. 97, 98 

-, frequency of macular changes in, Ophth. 4 
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Syphilis, congenital, in dystrophia adiposa genitalis, case (F. Langmead), Child. 25 

-, late manifestations of, case (George Pernet), Derm. 87 

-, how treated. Derm. 88 

-, rarity of syphilitic retinitis in, Ophth. 5 

-, contributory cause of cancer of throat, Laryng. 19 

-, diagnosis by Noguchi’s complement fixation test, Derm. 71, 72 

-, effect of, on pregnancy, Obst. 51 

-, inherited, in connexion with juvenile bilateral optic nerve atrophy, case (F. Parkes 

Weber), Child. 99 

-, mercurial poisoning after treatment for, cured by intramine (J. E. R. McDonagh), 

Derm. 83 

-, not chief cause of iritis, Ophth. 44 

-of lungs, acquired, cases of (F. Parkes Weber), Med. 23 

-of nervous system, late manifestations, failure of salvarsan treatment, Neur. 7 

-, paternal, effect on offspring, Obst. 51 

-, predisposing to pulmonary tuberculosis, Med. 30 

-, pulmonary tuberculosis in subjects of, Med. 29 

-, tertiary, non-contagious, retention of soldiers with, in service. Derm. 137 

-, transmission of, from donor to patient in blood transfusion, case, Therap. 4 

Syphilitic leucocytic infiltration of pars intermedia of pituitary body. Child. 14 
-peribronchitis, chronic, case of, Med. 26 

-periostitis and epiphysitis in one of twins, without other marked signs of syphilis (H. C. 

Cameron), Child. 125 

-ulceration of throat, treatment by opium, Laryng. 119 

-ulcers or stenoses of air-passages, co-existence with syphilis of lungs, Med. 29 

Syringe, method of holding, for puncture in mandibular amesthesia, Odont. 32 

-transferred from needle in vein of donor to needle in vein of recipient in transfusion of 

blood, Therap. 12, 13 

-with two-way tap, use in transfusion of blood, Therap. 12, 13 

Syringes, dental, for mandibular anaesthesia, Odont. 22 
Syringocystoma, case of (J. L. Bunch), Derm. 162 

-, case of, pathological report on, Derm. 164 

Syringoma, Derm. 163 

Syringomyelia (Morvan’s disease), Derm. 161; connexion of cervical ribs with, Derm. 108 
--case of (George Pernet), Derm. 105 

-, dissociation of sensation in, diagram showing, Derm. 106, 107 

-with whitlows of fingers, Derm. 105, 108 


Tabes, paternal, effect on offspring, Obst. 51 

-, patients with skin gummata do not develop, Derm. 137 

-, treatment by 6alvarsan, failure in, Neur. 7 

-, some milder arsenic compound needed in, for introduction into cerebrospinal fluid, 

Neur. 7, 8 

Talbot, John (Earl of Shrewsbury, d. 1453). phalangeal anarthrosis in, Path. 63-65 
Tar oil, value for destruction of lice in clothing in wear, Epid. 82 

-soft soap emulsion, use for destruction of nits, Epid. 87 

Tarantism, mistaken and true origin of, Hist. 30 

Tarozzi, aerobic culture of anaerobes, quoted, R.S.M. Lect. 2 

Tarsus, bones of. osteo-arthritis of, following fracture of os calcis, Elcctr. 112, 113 

Tartar emetic and salvarsan in relapsing fever, Med. 52 

-, phosphorus and quinine, in malaria, prescription for, Med. 47 

Taste and smell, loss of, method of relieving, Laryng. 5 

Taylor, A. S., Medical Jurisprudence, case of glass-poisoning, quoted, Path. 14 
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Taylob, Frank E., and Pixon, W. E.—Pressor substances in placenta, quoted, Hist. 15 

-and Fleming, Norman B. B.—Bilateral glioma of the retina with multiple metastases, 

Ophth. 13 ; pathological report, Ophth. 17 ; post-mortem examination report, Ophth. 19 

-and McKinstby, W. H., Captain R.A.M.C.—Fuso-spirillary peri dental gingivitis, 

Odont. 8 

-, relation of peri-dental gingivitis to Vincent’s angina, Laryng. 43 

Taylor, James.—C ase for diagnosis, Neur. 43 

Teeth and eyes, diseases of, relation between, Ophth. 48 

-and gums, state of, in peri-dental gingivitis, Odont. 9, 13 

- and roots, septic, abscesses and chronic osteitis due to, source of dental infection, 

Ophth. 49 

-, cleanliness of, in prevention of dental sepsis, Ophth. 50 • 

-, extraction of, extensive, in comminuted fractures of jaw from gunshot wounds, Odont. 

52, 54 

-, in fracture of jaw, question discussed, Odont. 4 

-, in line of fracture, caution in, Odont. 4G 

-, in peri-dental gingivitis, Odont. 12, 13 

-, in prevention of dental sepsis and pyorrhoea, Ophth. 51 

-, necks of, infection by way of, in dental sepsis, Ophth. 50 

-, scaling of, in peri-dental gingivitis, Odont. 11, 14, 15 

-, septic, extraction of, in case of corneal ulcers, Ophth. 48 

-, position of, in relation to fracture of jaw, Odont. 4 

Tegetmeier, diet of pigeons, quoted, Hist. 26 

Temperaments, four, regimen of (medical compendium, scientific encyclopaedia, twelfth 
century), text, Hist. 129; partial translation and commentary, Hist. 150 
Temperature, rise of, in acnitis in Egyptian soldier, Derm. 46 

-, in gunshot wound in forearm treated by chlorin ionization, cases, Electr. 41 

-or fall, in experiments on anaphylaxis, Derm. 41 

Temporal region, wounds of, involving pericranium, with labyrinthine deafness, Otol. 92 
Tendons, transplantation of, in treatment of cerebral diplegia, Child. 47 
Tenositis ossificans, Electr. 120 

Teratoma, case of (J. P. Lockhart Mummery), Child. 72 
Terror, manifestations in auditory motor or jump reflex, Otol. 118 
Testicle, tumours of, cause of precocious sexual development, Child. 67 
Testicles, changes in, in dementia pnecox, Psych. Q9 

-, microscopic examination of, in case of dementia praecox. Psych. 94 

-in case of Pel-Ebstein recurrent pyrexial type of Hodgkin’s disease, Clin. 46 

Tetanus, accompanying anaerobic wound infection, Surg. 41, 42 

-, latent or masked cases, Surg. 41, 42 

-, facies in, Surg. 42 

-, local, treatment by diathermy, Electr. 44 

-must be supplemented by serum treatment, Electr. 45 

-, masked, and gas gangrene, streptococcal septicaemia in association with, Surg. 52, 53 

-(malarial), Med. 39 

Tetrachlorethano poisoning, decrease of size of liver in, R.S.M. Discussion 42 

-, toxic jaundice due to, among aeroplane workers, R.S.M. Discussion 2 

-, prevention of, R.S.M. Discussion 100 

Tetravaccine, vaccination of Serbian troops with, Med. 57 
Tetryl workers, dermatitis in, R.8.M. Discussion 98 

Thackeray, W. M., effect of electricity in American air on mind and body, quoted, Bain. 
59, 60 

Thigh, gas gangrene of, death from Pyocyaneus septicemia, Surg. 54 

-, operating on, figured in Bristol Guy de Chauliac MS., Hist. 76 

_, wound of, pain in leg following, electrical treatment, Electr. 58 

Thirty Years’ War, scenes resulting from, described by Harvey, Hist. 55 
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Thomas’s splints in treatment of fractures and bone injuries complicating gas infection, 
Surg. 58, 59 

Thomson, Sir StClair.—A Braun’s artificial larynx worn by a patient for five and three 
quarter years in a case of larvngofissure for epithelioma, followed by complete 
excision of the larynx, Laryng. ‘20 
- , discussion on atrophic rhinitis and tuberculosis, Laryng. 15 

-on case of extrinsic cancer of larynx, Laryng. 55 

-on laryngeal case for diagnosis. Laryng. 88 

-stridor relieved by dilatation, Laryng. 80 

-on malignant disease of maxillary antrum (reply), Laryng. G3 

-on removal of foreign bodies, Laryng. 92 

---on sarcoma of the right maxillary antrum, Laryng. 31 

-, epithelioma of left maxillary antrum and left ethmoid, four years after a Moure’s 

operation (lateral rhinotomy), Laryng. 57 

-, four cases of larvngofissure for epithelioma of the larynx, shown at intervals of 

three and a quarter years, two and a quarter years, ten months, and three months 
after operation, Laryng. 48 

-, large choanal polypus removed through the mouth in a case of suppuration of the right 

maxillary antrum, Laryng. 24 

-, round-celled sarcoma of right maxillary antrum, ethmoid and nasal cavity, two months 

after a Moure’s operation (lateral rhinotomy), Laryng. 58 

- f war injury of the nose to show result of treatment for external disfigurement and 

stenosis caused by shrapnel wound, Laryng. 22 

-to show result of treatment for stenosis caused by a bullet 

wound, Laryng. 21 

- and Trotter, Wilfred.—K xtrinsic cancer of the larynx two and a half years after 

operation through the side of the neck, Laryng. 53 
Thorax and shoulders, X-ray appearances showing abnormalities in one of two brothers 
contrasted with normal thorax. Child. 112, 113, 114, 115 
-, conteuts of, solid masses of tubercle composing, Child. 73 

-, unilateral strict* atrophica* (striae cutis distensje) of (F. Parkes Weber), Derm. 17G 

Thorne, W. Bezly.— Discussion on treatment by physical methods of medical disabilities 
incurred by the war, Balu. 39 

Thorns and splinters, extraction by dogs and monkeys, Hist. 14, 31 
Threshold values of form sense dependent upon light sense, Neur. 33 
-of light perception, Neur. 33 

Throat and larynx, condition of, in case of leucocythtemia cutis, Derm. 2. 

-and nose, operations on, during war time, limitation of, Otol. 121, 122 

-, cancer of, common causes of, three cases exemplifying (W. Stuart-Low), Laryng. 17 

-, diathermy puncture of malignaut glands in, Laryng. 17, 18, 19 

-, pre-existing in war injuries of ear, Otol. 99, 100 

-, irritation of, accompanying enlargement of lingual tonsil treated by trichloracetic acid, 

Laryng. 6 

-, syphilitic ulceration of, treatment by opium, Laryng. 119 

Thrombo-angiitis obliterans (non-syphilitic arteritis obliterans of Hebrews) affecting three 
limbs (F. Parkes Weber), Clin. 1 

-, intermittent claudication of right leg in early case of (F. 

Parkes Weber), Clin. 18 
-and erythromelalgia, Clin. 2, 3 

Thrombosis, hyaline, of vessels of alveoli of lungs and of glomerular capillaries of kidneys in 
epidemic nephritis, Path. 78 

-, with punctiform haemorrhages of brain in gas poisoning, Path. 77 

-, (“new growth ’’) of inferior vena cava due to malignant disease of liver, Clin. 85 

-, terminal, of whole vena cava inferior in primary “ massive ” carcinoma of liver, 

Clin. 32 
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Thrombosis, venous, causing oedema of leg, Derm. 109 

Thrombus, hyaline, of vessel in centre of punctate haemorrhage, Path. 80 

Thunderstorms, distribution in United States, Bain. 56, 57, 58 

Thursfield, Hugh. —Discussion on case of ascites of uncertain origin, Child. 22 

Thymus gland, enlarged, in status lvmphaticus, Child. 140, 141, 14‘2 

-, microscopical examination of, in dementia pnecox, case. Psych. 92 

Thyroid extract in sclcrodermia. Derm. 62; see also Ductless glands, extracts of 
-gland, and generative glands, interaction between. Path. 59 

-, atrophy and failure of function, effect on bio-chemical balance between secretions 

of ductless and sexual glands, Path. 53 

--, changes in, in dementia pnecox, Psych. 88, 89 

---, in case of myxoedema with confusional insanity, Path. 55, 57 

--in form of thyroidism causing manic-depressive insanity in women, Path. 52 

-, colloid of pituitary body not identical with that of, Path. 57, 59 

-, enlargement in women, epochs of, Path. 59 

-microscopical examination of, in dementia pnecox, case, Psych. 91, 98 

Tibia and fibula, compound comminuted fracture of, results of treatment by Carrel’s method, 
illustrations showing, Surg. 13 

--, osteophytic proliferation at front of lower end of, Klectr. 113, 114 

-from injured area of, with fragment torn off femur, Klectr. 110, 111 

Ticking in ears, objective and subjective (W. H. Jewell), Otol. 128 

Tilley, Herbert. —Discussion on acute osteomyelitis of frontal bone, Laryng. 107 

-, discussion on atrophic rhinitis and tuberculosis, Laryng. 13 

-on choanal polypus, Laryng. 69 

-on carcinoma of floor of mouth treated by diathermy, Laryng. 74 

-on case of adherent soft palate, Laryng. 100 

-of chronic adhesive otitis, myringotomy and partial ossiculectomy, Otol. 3 

-of laryngeal cyst, Laryng. 75 

-on laryngeal stridor relieved by dilatation, Laryng. 80 

-on oesophagectasia, Med. 19 

-on retro-pharyngeal abscess, Laryng. 117 

-on speech without uso of larynx, Laryng. 42 

-on war injur}* of nose, Laryng. 33 

-, report on throat and larynx in case of leucocythiemia cutis, Derm. 2 

-, a series of twenty-four foreign bodies removed from the air and food passages, with 

indications as to the lessons to be derived from some of the exhibitor’s experiences, 
Laryng. 86 

-, skiagram of the skull of a patient suffering from tumour of the pituitary body, with 

brief notes of operation and result, Laryng. Ill 
Tissues, injury to, important factor in production of gas gangrene, Surg. 38 

-, recognition of gas gangrene within, P9ectr. 17 

-, wateriness of, in “ status catarrhalis,” Child. 134 

Tod, Hunter. —Discussion on warfare injuries and neuroses, Otol. 122 

-, pin in bronchiole of posterior lobe of right luDg (read bv Mr. Norman Patterson), 

Laryng. 90 

Toe, big, osteo-arthritis of metatarso-phalangeal joints of, due to frictional traumatism due 
to ill-fitting boots, Elect. 119 

Toe-joints, osteo-arthritis of, following injury, Klectr. 114, 115 
Tone-acuity, measurement of, Otol. 112 
Tone-range, method of measurement, Otol. 112 
-, normal, with defective tone-analysis, Otol. 112 

Tongue, cancer (epithelioma) of, in process of cure by Shaw-Mackenzie’s method, case (Albert 
Wilson), Clin. 23 

Tonic treatment (hydrological), of disabled soldiers, Bain. 78 
Tonsillitis, follicular, acute aeetonuria accompanying, Child. 55 
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Tonsils and adenoids, heart failure during operation for removal of, heart massage through 
abdominal incision, recovery (W. M. Mollison), Ansesth. 1 

-, lingual, enlargement causing throat irritation, treated by trichloracetic acid, Laryng. 6 

-*-in whooping-cough treated by trichloracetic acid, Laryng. 7 

-, removal of, method of avoiding pain on swallowing after, Laryng. 4 

-, Vincent’s aDgina of, accompanied by peri-dental gingivitis, cases, Laryng. 45, 40 

Toothbrushes, clean, necessity for, in periodontal gingivitis, Odont. 15 

-, infection from, causing peri-dental gingivitis. Laryng. 47, 48 ; Odont. 10, 15 

Tooth capping plates cemented on teeth in treatment of gunshot fracture of jaw, Odont. 3 
Topsel, hibernation in bears, quoted. Hist. 13, M 

-, suggestion as to origin of circumcision, quoted, Hist. ‘23 

Torch or lamp used in cupping apparatus, Hist. 92 
Torpedo wounds, all infected, Surg. 2 

Tourtier, Jean, writer of Bristol MS. of Guy de Chauliac, Hist. 72 
Toxaemia, acute, appearances seen in retina in, Ophth. 40 

-, of pregnancy with acute nephritis and accidental haemorrhage, severe epigastric 

pain in, Obst. 19, 20, 31, 32 

-, treatment by Caesarean hysterectomy, recovery (C. 

Oldfield and R. G. Hann), Obst. 17 

-, pneumococcic, association with gas poisoning, Path. 74, 75 

Toxaemias, successful employment of transfusion of blood in, Therap. 1 
Toxins, bacterial, cause of arthritic conditions, Ophth. 51 
-, detection of, in blood, Ophth. 52 

Tracheotomy, and galvl injections, in treatment of syphilitic disease (gumma) of larynx, 
complicated by arsenical poisoning, recovery (Irwin Moore), Laryng. 118 
-in relief of laryngeal stridor, Laryng. 80, 81 

-in removal of foreign bodies from air passages, Laryng. 91, 92, 93 

-, local anaesthesia in, Laryng. 2 

-tube, improvement in method of keeping in position, Laryng. 3 

-tubes, retainers for (T. Mark Hovell), Laryng. 99 

Trades taught to disabled soldiers at French and Belgian schools, Bain. 87. 88, 89, 91-95 
Tragus, left, shrapnel entrance wound by, case, Otol. 61 
Training for disabled soldiers, combination of treatment with, Bain. 79 
Translabyrinthine drainage in treatment of lepto-meningitis, indication for, Otol. 134, 136 

-of streptococcal lepto-meningitis, with recovery, case (Sydney Scott), Otol. 132 

Trapezius muscle, right, paresis of upper portion of, in injury to cervical sympathetic 
following retropharyngeal abscess, case, Laryng. 116 
Trauma in fetiology of arthritis (Martin Berry), Electr. 105 
Traumatism, followed by epithelioma of hand, case (J. L. Bunch), Derm. 80 
Trees, clasping of, by women during parturition, Hist. 19 
Trench fever, so-called, severe leg pains following, treatment, Bain. 3 
“Trench foot,” treatment, Bain. 20, 21 

-at Bath War Hospital, Bain. 20, 21 

-bv application of paraffin, Electr. 101 

-by brush discharge, Electr. 56 

-by diathermy, Bain. 36 ; Electr. 43 

-by “eau courante ” method, Bain. 28 

-by electrical methods, Bain. 36 

-by massage contra-indicated during acute symptoms, Bain. 21 

---by Morton wave current, Electr. 47 

-by static brush discharge, Bain. 39 

-gingivitis, see Gingivitis , peri-dental 

-gum, see Gingivitis , peri-dental 

-- War Committee, letter from, on possibility of gas poisoning upon bursting of shells in 

confined space, Path. 77 
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Trendelenburg posture in removal of foreign bodies from larynx, Laryng. 87, 88 
Trepan or borers figured in Bristol Guy de Cbauliac MS., Hist. 81, 84 
Trephining, instruments used for, figured in Bristol Guy de Chauliac MS., Hist. 83 
Treub, quintuplets in single Fallopian tube, quoted, Obst. 94 
Treviso, Harvey detained in captivity at, Hist. 46-52 

Trichloracetic acid in treatment of enlargement of lingual tonsils causing throat irritation, 
Laryng. 6 

-in whooping-cough, Laryng. 7 

Tri-nitro-toluene, absorption of, condition of skin favouring, R.S.M. Discussion 85 

-, occupations favouring, R.S.M. Discussion 84 

-, affections produced by working with, R.S.M. Discussion 91 

-, constitutional or toxic, R.S.M. Discussion 91 

-, cutaneous, R.S.M. Discussion 91 

-factories, importance of feeding operatives in, R.S.M. Discussion 7 

-, workers in, dermatitis among, R.S.M. Discussion 9 

-, innocuous before present extensive manufacture, R.S.M. Discussion 37 

-, nitrous fumes of, R.S.M. Discussion 70 

-poisoning, absence of cases in Admiralty munition factories, R.S.M. Discussion 97, 98 

-, blood changes in fatal cases, table summarizing, R.S.M. Discussion 28, 29 

-, decrease of size of liver in, R.S.M. Discussion 43 

-, diagnosis, points in, R.S.M. Discussion 92 

-, duration of employment with exposure to, in cases of toxic jaundice aud in cases 

ending fatally, curves showing, R.S.M. Discussion 72 

-, fatal cases with severe anaemia and without jaundice, R.S.M. Discussion 62-G7 

-, fatty degeneration of kidneys from, R.S.M. Discussion 43 

-from absorption of powder through skin, R.S.M. Discussion 38, 68, 71 

-, kidney in, microscopical appearances, section showing, R.S.M. Discussion 35 

-, liver from cases of, macroscopical appearances, R.S.M. Discussion 22, (Plate I) 24, 

(Plate II) 26, (Plate III) 27, 36, 49 

-in, microscopical appearances, sections showing, R.S.M. Discussioi? 32-34, 36 

-, mechanism of, R.S.M. Discussion 103 

-, minor illnesses from, R.S.M. Discussion 87, 103 

-, post-mortem findings in fatal cases, table summarizing, R.S.M. Discussion 30, 31 

- f prophylaxis, R.S.M. Discussion 6, 7, 89, 98, 99, 106 

-, site of body attacked by, R.S.M. Discussion 69 

-, substance producing, not diagnosable by Webster’s test, R.S.M. Discussion 68. 69 

-, toxic jaundice due to, see Jaundice , toxic 

-, treatment, R.S.M. Discussion 91, 93, 94, 96, 101, 104, 105 

-, without jaundice, question as to morbid process in, R.S.M. Discussion 84 

-powder, filling of shells with, must be done with absolute cleanliness, R.S.M. Dis¬ 
cussion 89 

-, removal from roots of hair on scalp, R.S.M. Discussion 40 

-, reaction in urine, R.S.M. Discussion 68, 71 

-, storage in body, with latency of symptoms till after cessation of work, R.S.M. Dis¬ 
cussion 86 

-, workers in, feeling of unrelieved depression in, R.S.M. Discussion 86 

-, good effect of free ventilation on, R.S.M. Discussion 85, 86 

-, wearing of dental suction plates by, R.S.M. Discussion 86 

Trochilus bird, entry into crocodile’s mouth, legends relating to, Hist. 20 
Troops, lice among, destruction of, Epid. 73, 91 

-, in prophylaxis of typhus, Med. 50, 51 

-, greater prevalence in colder months, Epid. 114 

-, susceptibility of, to cerebrospinal meningitis, Epid. 27; see also Soldiers 

Tropical diseases in the Balkans (Aldo Castellani), Med. 31-58 
-, order of frequency of occurrence, Med. 55 
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Trotter, Wilfred.—D iscussion on case of laryngeal cyst, Laryng. 7G 

-and Thomson, Sir StC lair.—E xtrinsic cancer of the larynx two and a half years after 

operation through the side of the neck, Laryng. 53 
Trunk of body, wounds implicating, complicated by gas gangrene, dangerous, Surg. 38 
Trypsin, addition to culture medium, effect, R.S.M. Lect. 12, 13 
Tubercle, resemblance of atrophic arthritis of wrist-joint to, Elcctr. 120 

-, solid masses of, composing contents of thorax, Child. 73 

Tubercle bacillus, absence in acnitis in Egyptian soldier, Derm. 38 
--, cases of iritis associated with, Ophth. 52 

-, infection of children of poorer classes with, at early age, Derm. 42 

Tuberculide, papulo necrotic, case of (J. L. Bunch), Child. 5 

-, complicated by scaly dermatitis, Child. 5 

---, treatment. Child. 5 

Tuberculin, administration should be commenced with minimum doses, Ophth. 52 

-in treatment of atrophic rhinitis, cases (Dan McKenzie and John Mackeith), Laryng. 8 

-reaction, cutaneous, von Pirquet’s, result of, in acnitis in Egyptian soldier, Derm. 29 

-, Rosenbach’s, treatment by, of papulo necrotic tuberculide, Child. 5 

-, second inoculation of, inducing positive reaction in non-tubercular persons, Derm. 41 

Tuberculosis and acnitis, relation between, Derm. 43 

-and atrophic rhinitis (oza?na), cases and specimens illustrating work on (Dan McKenzie 

and others), Laryng. 8 

-, relationship between, Laryng. 8-16 

-and status catarrhalis, relationship between, Child. 139 

-, existence during pregnancy, Obst. 48 

-, family history of, in cases of acnitis, Derm. 39, 40 

-, lupoid, of pharynx in boy, aged 8, affecting soft palate and uvula (Irwin Moore), 

Laryng. 84 

-- f blood count in, Laryng. 85 

-, old, of mesenteric glands in cases of tri-nitro-toluene poisoning, R.S.M. Discussion 26 

-, bovine type of, probably transmitted from cat to child through conjunctiva infection, 

case, Ophth. 34 

-cutis in patient with phthisis (W. Knowsley Sibley), Derm. 110 

-, pulmonary, case of, association of unilateral stria? atrophicse with, Derm. 176 

—- 9 diagnosis of syphilis of lungs from, Med. 28, 29 

-, in syphilitic subjects, Med. 29 

-, syphilis acquired by subjects of, Med. 29 

-predisposing to, Med. 30 

Tuberculous centres for soldiers in France, Bain. 89 

--intrathoraeic growths, Child. 8, 9 

-, diagnosis, Child. 9 

Tuftier, percentage of amputations resulting from infection, Surg. 2 

Tumour pulp, normal mouse tissues admixed with, grafting experiments made with (S. G. 

Shattock and L. S. Dudgeon), Path. 20 
Tumours, dynamical conception of, Electr. 136 

-, malignant, arising in members of cancerous families, affect different organs. Path. 

47, 50 

-, cells of, in various stages of development, question of effect of various types of 

radium or X-ray tube on, Electr. 139, 140 

--—, effect on, of massive dosage from X-ray tube and Coolidge tube compared, 

Electr. 140 

-, not due to growth of implanted cells, Path. 46, 47 

-, “ time forms ” of, Electr. 136 

Tungsten arc electrodes, most efficient source of ultra-violet radiation, Elcctr. 35 
-, metallic, production of erythema by, Electr. 33 

-, radiation by, protection of eyes of patient and operator, Electr. 33 
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Tungsten, metallic, radiation from Simpson electrodes identical with that from, Electr. 31 

-, rods of, in ultra-violet radiation, Electr. 31, 32 

Tuning-fork test for concussion deafness, Otol. 91 

-tests in shell-shock deafness, Otol. 121 

Tuning-forks, higher, diminished bone conduction for, Otol. Ill 
-, measurement of tone-range by, Otol. 112 

Turbina], inferior, hsematoma (?) of posterior end of (F. A. Rose), Laryng. 73 
Turbinals, inferior, removal of posterior extremities, with removal of adenoids, Laryng. 4 
Turkey bone removed from gullet with Mosher’s distal lighted oesophagoscope, case, 
Laryng. 88 

Turkish towelling tubes, method of application to wound, illustration showing, Surg. 13 
Turks rarely succumb to typhus fever, Epid. 118 

Turnbull, Hubert M.—Discussion on toxic jaundice in munition workers, R.S.M. Dis¬ 
cussion 47 

Turner, J. G.—Discussion on the cetiology and treatment of iritis, Ophth. 48 
Turner, Sir W., development of pattern of cerebral cortex, quoted, Psych. 1 
Turner, W. Aldren, C.B., Lieutenant-Colonel R.A.M.C.—Case of myotonia atrophica, 
Neur. 45 

-, case of tumour of first dorsal region of spinal cord, Neur. 44 

-, neuritic type of progressive muscular atrophy (Charcot-Marie-Tooth), Neur. 4G 

Turrell, W. J., Major R.A.M.C.—Discussion on rodent ulcer of scalp treated by diathermy, 
Electr. 2 

-, the electrical treatment of the wounded, Electr. 37, G1 

-, ultra-violet radiation, Electr. 31 

Tweedy, E. Hastings.—C ase of ovarian pregnancy (abstract), Obst. 1G8 

-, discussion on concealed accidental haemorrhage, Obst. 34 \ 

Twins, uni-ovular, with single implantation, Obst. 95 

Tympana, free haemorrhage in, without fracture or rupture of drum, in case of wound of 
vertex of skull, Otol. 113 

Tympanic cavity of left ear in otosclerosis associated with otitis media, microscopical 
examination, Otol. 13 

-membrane, 44 in-driven,” Otol. 94 

-, lacerations of, due to explosions, Otol. 100 

-, following shell concussion, effects on internal ear, cases, Otol. 10G 

-, microscopical examination of, after injury from high-explosive shell, Otol. 8G 

-of right ear, microscopical examination of, in direct injury by shrapnel, case, 

Otol. 62 

-, partial nerve deafness due to shell explosion without lesion of, Otol. 122 

-, perforation, with suppuration, means of deciding whether old or recent, Otol. 94 

-, previous loss of, in cases of shell concussion, effects on internal ear, cases, Otol. 107 

-remaining intact after shell concussion, effects on internal ear, cases, Otol. 105 

-, rupture of, accompanied by haemorrhage in “shell” or “explosion” deafness, 

Otol. 58 

-, due to high explosives, treatment by application of nitrate of silver, Otol. 90 

-should not be attempted at Front, Otol. 90 

-, following warfare injury, Otoi. 50 

-, in deafness due to gunshot wound and high explosive, Otol. 114 

Tympanites caused by intestinal obstruction and followed by peritonitis, Obst. 153, 154 

-following spreading peritonitis caused by septic infection, Obst. 153, 154 

-, post-operative (John D. Malcolm), Obst. 140 

-, due to peritoneal adhesions, Obst. 154 

-, formation of fistula before onset of, important, Obst. 150 

-in prevention of, cases illustrating, Obst. 144-149 

-, reduction of death-rate, Obst. 150 

-, peritonitis accompanying, treatment, Obst. 151, 152 
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Tympanites, post operative, prevention of onset, Obst. 154 

-, treatment by drugs, Obst. 156 

-by opeuing aud draining intestine, Obst. 141 

Tympanum and external auditory meatus, squamous-celled carcinoma of, in young woman 
aged 22, case (Sydney Scott), Otol. 129 

-and middle-ear spaces (right), microscopical examination of, in direct injury by shrapnel, 

case, Otol. 62 

Typhoid and paratyphoid fever, mixed infections in Balkans. Med. 57 

-fever, association of striae atrophica? with, Derm. 178, 179 

-, disappearance of chronic psoriasis during, Derm. 179 

-in the Balkans, Med. 57 

-in young persons, growth of skeleton accelerated in, Derm. 179 

-simulated by malaria, Med. 37 

Typhus fever, administration of filtered blood-serum from patients with, to monkeys, results. 
Epid. 101, 102 

-aetiology of, recent researches into (Muriel Robertson), Epid. 95-118 

-, agglutinins in sera of patients, Epid. 103, 104 

-and famine, close connexion between, Epid. 97, 114, 116, 117 

-and relapsing fever, frequent co-existence of, Med. 50 

-, bathing as prophylactic measuro against, Epid. 118 

-, bodies observed in leucocytes from cases of, Epid. 105, 108, 112 

-resembling bacteria found in lice from cases of, Epid. 108, 115 

-, cocco-bacilli from lice in cases of, Epid. 108, 115 

-, cross-infection with other diseases, Epid. 113 

-epidemic in Macedonia, investigation of, Epid. 103 

-epidefhics in Serbia, Epid. 97, 111, 117 

-in France, Epid. 96 

---, variation of mortality in, Epid. 97 

-, experimental production in monkeys, Epid. 98, 99 

-, famine without co-existing typhus fever, historical instances, Epid. 117 

-, immunity to, among Turks, Epid. 118 

-, racial variation iu, Epid. Ill 

-immunization against, experimental, Epid. 106 

-in Balkans, course, Med. 50 

- 1 complications and sequelae, Med. 50 

-, rash iu, Med. 48 

-in Serbian Army, case mortality, Epid 113 

-, incipient and pappataci fever, diagnosis between, Med. 54 

--, micro-organisms as causal agents of, evidence respecting, Epid. 103, 108 

-, mortality from, among population of Serbia during 1914-15, Med. 48 

-compared with that from relapsing fever, Epid. 118 

-, non-contagious in absence of lice, Epid. 114, 118 

-, particular complications of, in certain epidemics, Epid. 98, 111, 113 

-patients, micro-organisms obtained from blood from, Epid. 104, 105 

-, prodromal stages, symptoms of sudden intoxication in, Epid, 118 

-, prophylaxis, Epid. 118 

-by destruction of lice with kerosene. Epid. 118 

--, recovery from, period of quarantine necessary, Epid. 116 

-, restriction to temperate climates, Epid. 95 

-, seasonal prevalence, why greater in colder months, Epid. 114 

-, secondary infections in, main cause of, Epid. Ill 

-, spread by vagrants, Epid. 117 

-, pediculi accountable for, Epid. 98 

-, transmission of, by agency of visible micro-organisms, Epid. 102 

-by bed-bug, Epid. 116 
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Typhus fever, transmission by body lice, Epid. 105, 111, 112, 114, 116 

-, experimental, Epid. 105, 106, 109 

-by head lice, Epid. 112, 113, 117 

-, experimental, Epid. 114, 115 

-by louse virus, Epid. 109 

-, value of methods discussed, Epid. 108 

-, virus contained in body-juices of louse, Epid. 116 

-, question of localization in blood, Epid. 99, 100 

-, transmission, delay in, Epid. 116 

-, mode of, Epid. 116 


Ultra-violet radiation (W. J. Turrell), Electr. 31 

-following ionization in treatment of surface wounds, Electr. 62 

-, hypersemia experiments with, Electr. 35 

-, therapeutic value of, Electr. 32 

-radiations, treatment by, methods, Electr. 33, 34 

-, of skin diseases, Electr. 34 

Umbilical cord, methods of separation among wild and domestic animals, Hist. 19, 20 
Underclothing, impregnation with fluid insecticides against lice, Epid. 79 
United States, distribution of thunderstorms in, Bain. 56, 57, 58 
Unna, spiradenitis disseminata suppurativa, quoted, Derm. 38 

Unna’s acid orcein, in demonstration of intra-alveolar position of cells in nodular form of 
metastasis, Path. 46 

Unqualified practice in electro-therapeutics, Electr. 91, 92, 93 
Urea content of urine in toxic jaundice, R.S.M. Discussion 97 
Ureter, injury to, in case of recto-vaginal calculus (Cuthbert Lockyer), Obst. 10 

-, see also Calculus (ureteral) 

Urine, amoeboid body found in (A. R. Friel), Path. 5 

-, colour in early stage of toxic jaundice, R.S.M. Discussion 96 

-, diacetic acid in, test to distinguish from salicyluric constituent. Child. 52, 58, 59 

-, retention during pregnancy, Obst. 49 

-, sediment centrifugalized, leucin crystals in, in toxic jaundice, R.S.M. Discussion 97 

-tests (routine) for pregnant women, Obst. 48 

——, tri-nitro-toluene reaction in, R.S.M. Discussion 68, 71 

Urobilin, excretion of, diminution in, accompanying remission following transfusion of blood 
in pernicious antemia, Therap. 3 
Uro-genital system, malarial diseases of, Med. 44 
Urticaria papulosa amongst soldiers, Derm. 136 

-, transitory keloid excited by (Alfred Eddowes), Derm. 77 

Utero-vaginal tract, derangement of, followed by granular pharyngitis, Laryng. 1 
Uterus, abnormalities, discovery during pregnancy, Obst. 49 

-, abscess forming round fibromyoma in posterior wall of, operation for, prevention of 

post-operative tympanites, Obst. 145 

--, amputation at cervix, in treatment of myoma, Obst. 120, 121, 132, 134 

-, supravaginal, for sarcoma mistaken for myoma, case (G. Blacker), Obst. Ill, 130, 

133 

-, two cases (H. R. Spencer), Obst. 112 

-, appendages, and broad ligaments, apoplectic condition of, in acute toxa*mia of 

pregnancy, Obst. 21 

-, axial rotation of, complete, caused by calcified fibroid (C. Hubert Roberts), Obst. 109 

-, carcino-sarcoma of (H. R. Spencer), Obst. 82 

-, case described, Obst. 83 

-, carcinoma and sarcoma occurring simultaneously in, Path. 48 

-- containing carcinoma and sarcoma (J. P. Hedley), Obst. 81 
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Uterus, displacement followed by functional aphonia, Laryng. 1 

-, fibroid tumours of, early removal, Obst. 132 

-, fibromyoma of, treatment by total hysterectomy, Obst. 132 

-, flabby, relaxed and bleeding, cause of danger in accidental haemorrhage, Obst. 23, 2^, 30 

-, myoma of, treatment by total hysterectomy, Obst. 120-134 

-, previously normal, spontaneous rupture of, rarity of, Obst. 137 

-, rupture, spontaneous, case (Gordon Ley), Obst. 135 

-, associated with placenta pnevia, Obst. 135, 137 

-, sterilization of, with Dakin solution (Carrel’s method), Surg. 8 

-, subperitoneal fibromyoma of, decidual reaction in (Gordon Ley), Obst. 137 

-, superficial laceration in concealed accidental haemorrhage, Obst. 16 

-, wall of, extravasated blood in, in cases of accidental hemorrhage, Obst. 29, 30 

Uvula and soft palate, lupoid tuberculosis of pharynx affecting, in boy aged 8 (Irwin Moore), 
Laryng. 84 


Vaccine, polyvalent, inoculation with, against cerebrospinal fever, Epid. 44 

-treatment in diseases of eve, caution in, Ophth. 52 

-of pyorrhoea associated with unilateral optic atrophy, Ophth. 56 

-of oz**na, Laryng. 15 

Vagina, endothelioma surrounding lower end of, in mouse fed with mouse-cancer, Path. 
40-42, 46 

Vaginal plug in control of accidental hemorrhage, mode of action, Obst. 34 

-plugging in control of accidental haemorrhage, Obst. 23, 32, 34, 35 

Vagrants, spread of typhus fever by, Epid. 117 

Vahlkampfia , separation from Entamoeba coli and Entamceba histolytica , M.B.L. 1, 2 
Vampire bats, blood-sucking habits of, Hist. 10 

-, origin of venesection attributed to, Hist. 10 

Vanderveer and Cooke, human sensitization, quoted, Derm. 43 

Vascular lesions, influence in production of gas gangrene of wounds, Surg. 33 

Vaseline as licecide, Med. 50, 51 

Vedas, records of medicine contained in, Hist. 2, 4 

Veins, indentation by arteries, sign of high tension in retinal vessels, Ophth. 37, 39 

-, sign of sclerosis of retinal vessels, Ophth. 35 

-, ligature of, incidence of gas gangrene not specially increased by, Surg. 35, 37 

-, wounds of, with and without gas gangrene, Surg. 34, 35 

Vena cava, inferior, hepatic portion of, in fatal cases of severe jaundice of munition workers, 
post-mortem appearances, R.S.M. Discussion 50 
-, thrombosis of, limit of ascent, Clin. 36 

-(“ new growth of, due to malignant disease of liver, Clin. 35 

-, secondary to malignant hypernephroma, Clin. 36 

-, terminal, in primary “ massive” carcinoma in liver, Clin. 32 

Venesection, origin of, ascribed to various animals, Hist. 9, 10, 11 
-, possibly an ancient ritual survival, Hist. 11, 12 

Ventilation of buildings important for health of munition workers, R.S.M. Discussion 85, 86 

-- of shell-filling factories in prevention of toxic jaundice, R.S.M. Discussion 89 

Ventricle, fourth, examination of, in case of “ shell gas poisoning,” Path. 88 
Venules, dilated, final permanent change in irradiated skin in case of cancer of breast, 
Electr. 124 

Verco, W. A., case of ovarian pregnancy (abstract), Obst. 72 

Vermijelli, value of, in destruction of lice in clothing in wear, discussed, Epid. 82, 90, 91, 
93, 94 

Vertebra, cervical, spinous process of, impacted in oesophagus, Laryng. 94 

-, transverse process of, with bolus of meat attached, impacted in oesophagus, 

removal, Laryng. 95 
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Vertigo and labyrinthine deafness, case (J. S. Risien Russell), Neur. 44 
Vestibule, from case of injury to ear from bursting of rifle grenade, microscopic examination, 
Otol. 78 

-from shell explosion, microscopic examination, Otol. 74, 84, 88 

-of left ear from case of otosclerosis in association with otitis media, microscopic 

examination, Otol. 17 

-of right ear from case of direct injury by shrapnel, microscopic examination, Otol. 65 

-of otosclerosis associated with otitis media, microscopic examina¬ 
tion, Otol. 8 

-cases of fracture of cranial base, microscopic examination, Otol. 24, 31 

Veszpr£mi, patent septum ventriculorum in heart accompanying duodenal occlusion in same 
infant, Child. 131 

Vibrion septique and Bacillus perfringens , presence of, in fatal case of gas gangrene, 
Electr. 13 

-and Bacillus sporogenes , differentiation between, Surg. 30 

-, Gram-positive, Surg. 30 

-in delayed gas infection, Surg. 48 

-infecting blood, Surg. 50 

-, infection in gas gangrene, Electr. 5, 6, 7, ‘J, 11, 13 ; Surg. 10, 44, 40 

Vincent, association of fusiform bacilli and spirilla with sore throat, quoted, Odont. 8 

-, ulcero-membranous stomatitis, quoted, Odont. 15 

Vision, defects of, resembling disturbances of sensation, Neur. 31, 32 
-, disorders of, legends relating to, Hist. 21 

-, field of, affected, cases of occipital injury showing only perception of movement in, 

Neur. 14, 15, 16 

-, fields of, peripheral limitation in deafness following trauma, Otol. 92 

-, point at which perception of movement occurs, in occipital lesions, Neur. 33 

-, peripheral, partial hemianopia with, Neur. 18 

-, stereoscopic element, loss of, from occipital injury, Neur. 21, 33 

Visual apparatus, special function of, Neur. 31 

- disturbances due to occipital injuries, relative perceptions of movement and stationary 

object in (George Riddoch), Neur. 13-34 

- --- -, similar to other sensory defects associated with damage to 

cerebrum, Neur. 31 

-sensations, classification, Neur. 33 

Vitiligo, case of (J. L. Bunch), Child. 71 

-, ordinary, in association with macular atrophy of skin, showing early raised erythe¬ 
matous stage (F. Parkes Weber), Derm. 173 
Vocal cord, fixation of, absence in cases of epithelioma of larynx, Luryng. 52 

-cords, infiltration and ulceration of, malignant (?) (W. H. Jewell), Laryng. 97 

-, pedunculated growths of, malignancy, Laryng. 53 

- -■> physiology of, apparatus used by Manuel Garcia to demonstate (Irwin Moore), 

Laryng. 71 

-, position becoming cadaveric in complete abductor paralysis, Laryng. 81, 82 

-, simple growths on edge of, destruction by galvano-cautery dangerous, Laryng. 83. 

--, symmetrical fibromata on, removed simultaneously by means of exhibitor’s 

forceps, case (J. Dundas Grant), Laryng. 83 
Vomiting and jaundice followed by aplastic ansemia, Clin. 29 
-, cyolic, in children, age of onset, Child. 53 

-, associated with inborn errors of metabolism, Child. 53 

-, first description, and principal studies by various authors on, Child. 52, 53 

-, pyrexia accompanying, Child, 54, 69 

-, with acetonsemia (acidosis) (F. Parkes Weber), Child. 49 

-, acetone odour in breath in, Child. 58 

- f diet in, Child. 54, 55, 58, 59 
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Vomiting, cyclic, with acetonaomia (acidosis), lassitude and somnolence, preceding Child. 
51, 53 

-, liver changes in, Child. 59, 60 

-, question whether both due to common cause, Child. 54, 58, 60 

-, treatment, purgative, Child. 59 

-following transfusion of blood, Thorap. 6, 16 

-in toxic jaundice of munition workers, R.S.M. Discussion 80 

-, see also Pregnancy , vomiting of 

Vulnerability, factor of, in radiation, Elcctr. 135 


Wallace, treatment by sulphur fumigations, quoted, Derm. 92, 94 
Wallace-Maybury splints in treatment of fractures complicating gas infection, Surg. 59 
Walter, case of successive or repeated tubal pregnancy, Obst. 95 
Wanklvn, W. McC., diagnosis of cerebrospinal fever, quoted, Epid. 31, 32 
Wanscher’s mask, air under, during ether anaesthesia, Amesth. 7, 8 

-, analysis of, Anaesth. 8 

-, nature of, Ana'sth. 7 

War (the), effect upon women at age of climacteric, Psych. 19 
-, louse problem intensified by, Epid. 73 

---, medical disabilities* induced by, treatment by physical methods, discussion on, 

Bain. 1*44 (R. Ackerley, 37; E. Black, 24; C. W. Buokley, 36; I). A. Clark, 13; 
Sir John Collie, 21 ; W. Edgecombe, 34; William Gordon, 1; G. J. King Martyn, 19; 
Howard Humphris, 38 ; A. G. S. Mahomed, 42 ; F. P. Nunneley, 30 ; P. Quiserne, 3: 
F. R. Sawdon, 42 ; W. Bezly Thorne, 39) 

-, mental disorders in civilians arising from (R. Percy Smith), Psych. 1-20 

---, precipitation of onset of general paralysis of insane from, cases of, Psych. 15 

-injuries, comminuted fractures of jaw due to, preservation of bony fragments, 

Odont. 3, 4 

-, electrical treatment of, choice of current according to effect desired, Electr. 55 

-, disappointing results of, Electr. 54 

-, discussion on, Electr. 37-62 (G. B. Batten, 60; Donald Baynes, 60 ; 

Noel Burke, 57; E. P. Cumberbatch, 59 ; F. Heruaman-Johnson, 52; F. Howard 
Humphris, 55; Miss Sayer, 61; T. Grainger Stewart, 50 ; W. J. Turrell {opening 
address) 37, (reply) 61) 

-, early application important, Electr. 51 

-of ear, morbid anatomy of (J. S. and John Fraser), Otol. 56 

-of jaw (H. Annesley Eccles), Electr. 2 

-, mandibular anaesthesia in, Odont. 38 

-services capable of being rendered to State by electro-therapy, Electr. 49 

War Disablement Committee of the Section of Balneology and Climatology, interim report of. 
Use of remedial baths in association with other physical methods in the treatment 
of disabled soldiers, Bain. 78 

---, statement and recommendations on physical treatment for 

disabled soldiers, Bain. 75 

Warfare injuries and neuroses, aural, special discussion on, Otol. 47-124 (H. S. Birkett, 90 ; 
E. D. D. Davis, 119; J. S. and J. Fraser, 56; P. G. Goldsmith, 119; J. Dundas 
Grant, 93; Somerville Hastings, 123; A. F. Hurst, 115; C. E. Jones-Phillipson, 96; 
H. J. Marriage (opening address) 47, (reply) 124 ; E. A. Peters, 114 ; Sydney Scott, 112 ; 
R. E. Shuter, 111; Hunter Tod, 122; C. E. West, 92; Gordon Wilson, 91) 

Waring, H. J., Lieutenant-Colonel R.A.M.C.—Discussion on treatment of gunshot injuries 
of shoulder- and elbow-joint, Surg. 131 
Wars and typhus epidemics, relation between, Epid. 96 
Warty condition of knuckle following ecthyma, Derm. 131, 143 
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Wassermann reaction, positive, and history of infantile convulsions in bilateral optic nerve 
atrophy in child (F. Parkes Weber), Child. 121 

-, in atrophio rhinitis (ozssna) in sisters, with acid fast bacilli absent, cases 

(Dan McKenzie), Laryng. 9 

-, in case of adherent soft palate, Laryng. 100, 101 

-of enlarged spleen, Child. 97, 98 

-, in progressive spinal muscular atrophy (Duchenne-Aran) following electric 

shock (F. Parkes Weber), Clin. 4 

Water, drinking, at base camps, sterilization by means of bleaching powder, Epid. 3 

-in water-barrels, Epid. 4 

-, means of, Epid. 3 

-, purification in camps, hindrance to, Epid. 15 

-, running warm, baths of, in treatment of wounded soldiers, Bain. 4; see also Eau 

courante baths 

-, soapy, purification of, Epid. 16 

Water-barrels, sterilization of drinking water at base camps in, Epid. 4 
Water-brash, cause of, Med.'18, 20, 21 
Water-carts, addition of bleaching powder to, Epid. 15 
Water-testing cabinet, Horrocks’s,* Epid. 15 

Watson-Williams, Patrick. —Case of chronic adhesive otitis, myringotomy and partial 
ossiculectomy, Otol. 1 

-, discussion on acute osteomyelitis of frontal bone, Laryng. 109 
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